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HOW IS BUSINESS? 

Somewhat extended presentations of this question to 
manufacturers over a considerable district of New England 
elicit a hopeful if nota satisfied reply. The gloom of a de- 
spondent winter is partially relieved by the hope of a better 
future—by the signs, even now, of improved conditions. 
Establishments which had shortened hours last October have 
resumed the usual time; others, that had shut down entirely 
before November 1, have started up, perhaps on dimin- 
ished time; others, which had discharged men in the latter 
part of the fall, are encouraging their men to remain with 
them to meet new orders just received. This is not the pic- 
ture of the entire territory, but it is that of the larger por- 
tion of it; and it comprehends the manufactures of cotton, 
wool, iron, brass, and wood—in fact, it covers an example 
of almost every prominent New England manufacture. The 
general feeling is one of hopefulness; this begets confidence, 
encourages capital, and inspires purchasers. 

During the first ten days of December, 1884, one of the 
largest dealers in iron and coke made larger sales than dur- 
ing the same term the year before, the facilities for supply- 
ing demands being ample in both instances. He reported 
that in Boston, Mass., and Providence, R. I., at that time, 
the condition of business had improved, and that the pros- 
pect in the territory dominated by these trade centers was 
encouraging. 

Of course, different men give different reasons or sugges- 
tions to account for the alarming depression in business— 
overproduction, lack of adequate markets, the system in 
some sections of the country of giving long credits, and the 
disturbance of business by the excitements and unreasonable 
alarms attending a political national campaign. Whatever 
the causes, they seem to be gradually in process of removal 
by the settlement of the political caldron. 

0 
IMPROVED WORKMANSHIP, 

Said an old and long experienced machinist the other day, 
one of a firm of well known manufacturers: ‘‘ I should be 
ashamed now to father some of the nice jobs I prided myself 
upon thirty years ago. I was a first class machinist, and got 
first class pay; but I have men in my shop, not yet out of 
their four years’ apprenticeship, who can doa better job 
than I could then. Anditis not all owing to improved ma- 
chine tools; it is because better work is exacted, and better 
instruction is given to apprentices.” 

The reduplication of parts and of entire machines in 
modern practice is one reason for this improvement in indi- 
vidual skill. In addition to the necessary hand work in 
making templates, jigs, gauges, and other appliances for re- 
duplication, there is_ much.more exactness in fitting than 
formerly, requiring individual judgment, patience of work, 
and skill of hand. The modes of doing work have been 
greatly changed; patterns for the moulder are made to such 
modifications of the old fashioned rule of ‘‘ one-eighth of 
an inch to the foot for shrinkage” as would astonish a Rip 
Van Winkle of a machinist or pattern maker. Some pat- 
terns require very intricate calculations and very exact pro- 
portions before they finally leave the pattern shop for the 
foundry. Castings now come from the pickling room re- 
quiring only a superficial dressing to fit. 

So, the furger must work to the line. Thirty years ago, 
if the forger’s product resembled the object’ intended as 
closely as Hamlet’s cloud did a whale or a camel, it was as 
near as could be expected; but now there are jobs coming 
from the forging shop that it seems a shame to submit to the 
tearing planer and the rasping milling machine. Thirty 
years ago a machine tool new from the shop was expected 
gradually to work itself into usable shape; the carriage and 
foot stock of a lathe were to gradually adapt themselves to 
the ways of the lathe, and the crosshead of the new planer 
had to be gibbed up again and again, and perhaps ground 
with flour of emery and oil, before it fitted the uprights; 
and it wasacommon practice to run the platen of the 
new planer back and forth, foraday or so, with the Vs 
loaded with emery and oil. 

To-day the new tool works as perfectly when first started as 
when months old; a result to be attributed more to the pa- 
tience and skill of the workman than to the improvements in 
the tools he uses; the scraping to fit of the modern machine 
shops demands as much judgment and hand skill as it does 
of patience. 

——_____—__++ 6+ 
The Washington Aqueduct, 

The project of supplying the capital with water by form- 
ing a tunnel through several miles of rock, from the distribut- 
ing reservoir above Georgetown toa much larger one in the vi- 
cinity of Howard University, is now rapidly advancing at all 
points. The great subterranean cylinder, when finished, will 
be eleven feet wide, seven and a half feet high, and nearly 
22,000 feet long, and will be able to furnish a liberal sup- 
ply for many years in the future. Along the course of 
the new aqueduct, at convenient distances, five large shafts 
have been sunk to the average depth of nearly one hundred 
feet. The-shafts are sunk about ten feet deeper than the 
floor of the tunnel, forming wells to receive the springs 
that flow through the interstices of the rock. Compressed 
air is the motive power employed for all the pumping, drill- 
ing, hoisting, and ventilating. A substantial edifice has 
been built at a central point upon the Chesapeake & Ohio 
Canal, where fuel is delivered at least cost. This: building 

contains six 100 horse power boilers, arranged in one battery, 
and these are worked incessantly, night and day, except 
Sundays, for the compression of air. Four 150 horse power 
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| compressors receive the air, which, during the process of 


compression, is cooled by a spray of water injected into the 
air cylinder, and in this condition passes into the air 
receiver. A complicated and singular process then forces 
the compressed air through s 12 inch pipe into a body of 
water, which experience hag shown to be the easiest way of 
extracting the moisture that would cause it to freeze in the 
machine usingit. The concentration of the power at one 
point necessitates the use of five miles of 12 and 6 inch 
pipes to convey and distribute the Compressed air, There 
are in operation in the several shafts twenty-eight rock drills, - 
which work under a pressure of sixty pounds to the square 
inch, and enable the contractors to proceed with the tunnel 
about fifty feet per day. Twice in twenty-four hours there 
is a temporary cessation of the boring apparatus. After de- 
taching and protecting the machinery, the blasts are set, and 
all the workmen ascend the shaft. The blasts are discharged 
simultaneously by a battery, the foul air and smoke are 
driven out by turning on the air, another gang of work- 
men descends, and boring again begins, Nearly 300 men 
are employed at the different shafts, in addition to a Lidger- 
wood hoisting engine and a Knowles pump stationed at 
each shaft. Appliances are at hand for graduating the 
pressure, and a stop valve can instantly separate any one 
shaft from the rest of the works. The debris produced by 
blasting is removed on cars, propelled on rails to the shaft, 
where it is hoisted, emptied, and the car.returned, there 
being a double track of rails in the tunnel, The broken 
rock is conveyed to the site of the new reservoir, where it 
is utilized by more than 350 men, who are at work on the 
construction of that immense tank. The whole enterprise 
was to be finished before the middle of next year; but it is 
now conceded that at least another year must be added to 
the time.—New York Tribune. 
0 
Novel Lightning Protector. 

The Washington (D. C.) Monument, which is to be about 
500 feet high, is approaching completion. To protect it 
from lightning the following novel expedient is employed. 
The apex of the monument is to consist of a conical block 
of aluminum of considerable size; to its bottom part will be 
attached a heavy copper bolt or cord, which will at once be 
divided into four parts, one of these being carried to either 
of the four heavy columns supporting the elevator. These 
in turn will be connected with the well near the base of the 
monument, thus makiug a complete and ample connection 
between its summit and the earth. A similar connection 
between the temporary top of the column and the earth has 
always been maintained, thus protecting the workmen as well 
as: the eteucture itself from the effects of any electrical dis- 


turbances. 
—_--_o—- +> _____—— 


Value of Labor, 

A school reading-book of the last generation had an arti- 
cle on the mechanic arts in which was a remarkable state- 
ment of the immense increase of value imparted to a pound 
of iron when manipulated and manufactured into watch 
springs. The illustration was misleading, because it left out 
all the expense of conversion from crude iron to spring steel, 
and took no account of the inevitable enormous waste of 
material; the idea conveyed was that the conversion of a 
single pound of iron inte a pound of watch springs was pos- 
sible, 

But the increased value of a product of manufacture by 
labor can be illustrated by an example that is open to no ob- 
jection of overstatement. A piece of steel bar, square, three- 
eighths of an inch diameter and two inches long, worth per- 
haps half a cent, can be increased to more than forty times its 
initial value by labor. A single blow of a drop hammer on 
the heated steel punches the central portion against the sides, 
and forms the steel into a hollowed parallelogram; another 
blow forms the outside, so that the squared ends become 
rounded or shaped like the bows of a boat; a final blow com- 
pletes the shape into that of a sewing machine shuttle. The 
forging is then placed in a die under a powerful press to 
compact its substance, is finished on a buff wheel, is drilled, 
fitted with a teusion spring, and is ready for sale, bringing at 
wholesale from twenty to thirty cents. 

——______0+4+4e—___—. 
A Chance for Our Makers of Dredges. 

By reference to another column, it will be seen that 
American manufacturers of dredging apparatus have an 
opportunity of filling still another foreign order, this time 
for the Spanish government, for use at the port of San Juan, 
Porto Rico. A dragboat is called for, with screw propeller 
of 100 horse power, five iron barges, and two towboats, 
Three months are allowed for sending in proposals, and 
eight months thereafter for building the apparatus. On the 
Panama Canal, American dredges have been proved superior 
to the several patterns of dredges of European make also in 
use there, and our makers of such apparatus are not likely 
to neglect this opportunity of competing with foreign 
manufacturers in the same line. 

rr -8- Oe 
Saw Tempering by Natural Gas Heat. 

Messrs. Emerson, Smith & Co., Limited, of Beaver Falls, 
Pa., are, we believe, the first to use natural gas in heating 
furnaces for hardening and tempering saws. It is claimed 
that, natural gas being composed so largely of ‘‘ hydrogen ” 
and entirely free from sulphur or other base substances, and 
‘giving a steady, regular heat, steel is stronger aud ren- 
dered less brittle and less liable co crumble than when heat- 
ed by coal or ccal gas. 
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ASPECTS OF THE PLANETS FOR JANUARY. 

MERCURY 

is evening star until the third, and morning star for the rest 

of the month. He comes to the front among his brethren 

on the January record, for he contributes three important 

incidents to diversify the annals of the month, including his 

inferior conjunction with the sun, greatest western elonga- 

tion, and conjunction with Venus. 

On the 3d, at 5 o’clock iu the evening, he is in inferior 
conjunction withthe sun. Our brother with the winged feet 
then passes between us and the sun, making the passage 
above the luminary, and therefore leaving no tiny black spot 
on the sun’s shining face to mark the transit. Indeed, he is 
at that time faraway from one of his nodes, where only tran- 
sits can occur, nor will our eyes be gladdened by the sight 
of a transit of Mercury until the year 1891. Through these 
intervening years he must pursue his appointed path, be- 
fore he is near one of his nodes, when his inferior conjunc- 
tion occurs. Only under those conditions, will he be pro- 
jected on the face of the sun asa black point so small that a 
telescope is required to reveal its presence on the colar orb. 

On the 26th, at 8 o’clock in the morning, Mercury reaches 
his greatest western elongation, when he is 24° 53’ west of the 
sun. He will be visible to the naked eye as morning star 
at that time, and for a week or ten days before and after the 
elongation. . Although he is at the present elongation nearly 
at his maximum distance from the sun, he will be difficult 
to pick up on account of his great. southern declination, 
He rises on the 26th about an hour and a quarter before the 
sun, and may be looked for 3° 30’ south of the sunrise point. 
Fortunately for observers, the fairest of the stars is in his 
near vicinity, where he is most easily seen. 

On the 24th, at 5 o’clock in the morning, Mercury and 
Venus are in conjunction, Mercury being 1°6’ orth, a dis- 
tance a little greater than twice the apparent diameter of the 
sun. On that morning, the two planets will rise nearly at 
the same time, afew minutes before 6 o’clock. Venus is so 
brilliant that she will be seen at a glance in the southeast, 
and, not far to the north, keen-eyed observers will find the 
shy planet, so difficult to discover when its place is not 
known, so easy to pick up when one knows just where to 
look. Mercury and Venus continue their companionship 
during the rest of the month, rising on the last day with 
only a difference of six minutes. 

Astronomers thus far have been able to find out very lit- 
tle about Mercury, for his nearness to the suu makes him. a 
difficult object to observe with accuracy. The period of his 
rotation, Supposed to be nearly twenty-four hours, is not con- 
sidered as established with certainty, neilher is the position 
of his axis. Schroeter, at the beginning of the present cen- 
tury, observing Mercury in crescent form, either saw, or 
thought he saw, the southern horn of the crescent blunted at 
certain intervals. He interpreted the phenomenon as due to 
the shadows of lofty mountains, which, according to his 
measurement, were twelve miles in height. But the more 
powerful instruments of the present day fail to confirm these 
observations. Nothing is considered ‘‘ proven” in regard 
to the planet’s atmosphere, its deviation from a spherical 
form, or many other phenomena perhaps due to the imagina- 
tion of observers. 

A more important problem is now puzzling the brains of 
the men of science. Leverrier, after profound and exhaust- 
ive examination of records, announced that the perihelion of 
Mercury’s orbit moves round the sun more rapidly than can 
be explained by the action of the other known planets, the 
acceleration amounting to 40" in a century. The French 
astronomer searched diligently for the cause, and finally 
concluded that the effect was due to an unknown planet 
or planets revolving between Mercury and the sun. He died 
in this belief, and in confident expectation that one or more 
planets would be added to the system, and the Mercurial 
perturbations be accounted for. The incorrigible planet, 
however, refuses to come under the rules, while the fact 
that the perihelion point of his orbit moves round the sun 
faster than it ought to is considered as established beyond 
question. The cause of the anomaly is no nearer discovery 
than it was in the beginning. It would seem as if, from its 
present standpoint, the science of astronomy had here a 
question to deal with beyond its capacity to grasp. 

No problematical Vulcan, no unnamed planets, no group 
of asteroids, have been seen beyond question to pass over the 
sun, and restore harmony to the system. Unskilled ob- 
servers have noted little bodies crossing the sun that had the 
appearance of planets. Their observations have not been 
confirmed by observers who for fifty years have never al- 
lowed a clear day to pass without scanning or mapping the 
sun’s face. The transit of a planet no bigger than a pin’s 
head would not-escape their vigilant watch. 

During total eclipses tiny stars have been noted that it 
was boped might prove to be the much desired planets. But 
the preponderance of evidence is against the existence of 
the unseen wanderers; the problem remains unsolved. The 
best observers with the finest instruments and the most fav- 
orable opportunities have thus far found no clew. Mercury 
defies the host of terrestrial astronomers and mathemalti- 
cians, and spins on his course, his perihelion point advanc- 
ing with an accelerating pace that is incomprehensible to 
those best versed in the laws that hold in place the sun and 
his family of worlds. 

The right ascension of Mercury on the 1st is 19 h. 16 -m., 
his declination is 20° 24’ south, his diameter is 9:6", and his 
place is in the constellation Sagittarius. 

Mercury sets on the ist soon after 5 o’clock in the eve- 


ning; on the 31st he rises a few minutes before 6 o’clock in 
the morning. 
VENUS 
is morning star during the month. She is slowly approach- 
ing the sun, and her superior conjunction, which does not 
occur until May. But she is still very beautiful in the morn- 
ing sky, as any one may see who commands a view of the 
southeastern heavens, and makes an observation an hour be- 
fore sunrise. 


She centributes an interesting incident to the planetary , 


annals of the month by her conjunction with Mercury on 
the 24th, when she acts as guide for those who desire a 
glimpse of the sparkling planet, who, however, will not 
deign to show his face unless atmospheric and cloud condi- 
tions are the very best. Although Venus and Mercury, as 
we see them at conjunction, are apparently very near each 
other, they are in reality far apart. Venus is approaching 
the sun and moving eastward, being, when in conjunction 
with Mercury, 22° west of the sun. Mercury is receding 
from the sun, moving westward, and is, when in conjunction, 
at the same distance from the sun. The former is approach- 
ing superfor conjunction, the latter is very near western 
elongation; and yet they seem, as viewed from the earth, 
to be projected on the sky side by side. 

The right ascension of Venus on the 1stis 16h. 40 m., her 
declination is 20° 58 south, her diameter is 12°4", and she is 
in the constellation Scorpio. 

Venus rises orthe 1st at a quarter after 5 o’clock in the 
morning; on the 31st she rises at 6 o’clock. 

; JUPITER 

is morning star throughout the month. 
ranked in astronomical classification, he will be near enough 
to opposition to be a.superb object in the evening sky, heing 
visible nearly the entire night. He now makes his appear- 
ance above the eastern horizon at 9 o’clock in the evening 
in the northeast, and on moonless nights shines forth with 
exceeding splendor. He remains almost stationary during 
the whole month, moving a little farther north, and being 
carried westward for the same reasons that the stars 
are, that is, by the earth’s eastward motion in her orbit. 
This makes him appear to rise earlier every night, so that, 
when January closes, he comes looming majestically above 
the horizon shortly before 7 o’clock. No lover of the stars 
can help feeling the imposing presence of this leader of the 
planetary host. 

The right ascension of Jupiter on the 1st is 10 h. 31 m., 
his declination is 10° 23’ north, his diameter is 39°6", and he 
is in the constellation Leo. 

Jupiter rises on the 1st about 9 o’clock in the evening; on 
the 81st he rises about 7 o’clock. 

URANUS 
is morning star. He pursues his slow course without mak- 
ing the least contribution to planetary records. He is leav- 
ing the neighborhood of the sun, and consequently drawing 
near to the earth. He makes slow progress among thestars, 
for it takes him seven years to pass through a zodiacal con- 
stellation. 

The right ascension of Uranus on the 1st is 12 h. 12m., 
his declination is 0° 28’ south, his diameter is 3°6’, and he 
is in the constellation Virgo. 

Uranus rises on the 1st at half past 11 o’clock in the eve- 
ning; on the 31st he rises at. half past 9 o’clock. 

NEPTUNE 
is evening star. He pursues his snail-like course just now 
faraway from any of his brother planets. He is thirteen 
years in passing through a constellation, and therefore it is 
easy to keep the run of his place in the heavens, 

The right ascension of Neptune is 3h. 15 m., his declina- 
tion is 16° 14’ north, his diameter is 2°6", and he may be 
found near the border line of the constellation Taurus. 

Neptune sets on the Ist at half past 3 o’clock in the morn- 
ing; on the 31st he sets at half past 1 o’clock. 

SATURN 

is evening star. He is second to Jupiter in brilliancy and 
size, and moves serenely on his celestial path with nothing 
noteworthy to record concerning his progress. When Jupi- 
ter rises in the early part of the month, Saturn is nearly on 
the meridian, and when Jupiter bas reached the zenith, 
Saturn is sinking below the western horizon. Nothing new 
has transpired in regard to this fascinating planet, but we 
have faith that something worth knowing will be revealed 
concerning the complex Saturnian system before the 27th 
of September ushers in the long anticipated Saturnian peri- 
helion. 

The right ascension of Saturn on the 1st is 5 h. 13 h., his 
declination is 21° 34’ north, his diameter is 19-2”, and he is 
in the constellation Taurus. 

Saturn sets on the 1st at a quarter before 6 o’clock in the 
morning; on the 31st he sets »bout a quarter before 4 o’clock. 
MARS 
is evening star. He is very near the sun, and completely 

hidden in his rays. 

The right ascension of Mars on the 1st is 19 h. 30 m., his 
declination is 22° 51’ south, his diameter is 4°2", and he may 
be found in the constellation Sagittarius. 

Mars sets on the 1st about half past 3 o’clock in the eve- 
ning; on the 31st he sets about. half past 5 o’clock. 

THE MOON. 

The first month of the new year holds two full moons in 
her bountiful hand. The moon fulls on the 1st, 26 minutes 
after midnight; and also, on the 80th, 19 minutes after 11 
o’clock in the morning.- On the 4th, the moon is in-con- 
junction with Jupiter, and on the 6th with Uranus. On 
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‘about one-half of the exhibits are really in place. 


the 18th she pays ber respects to Venus, and on the 14th to 
Mercury. On the 16th she is at her nearest point to Mars, 
and as this is the day of her change it shows how nearyMars 
is to the sun. Those who watch the course of the moon 
will find it easy to keep in mind the relative position of the 
planets, 

On the 24th, the moon is in conjunction with Neptune, 
and on the 26th, with Saturn. She thus completes ber cir- 
cuit, and, at the same time, gives the order of succession of 
the planets, drawing near to the morning stars Jupiter, 
Uranus, Venus, and Mercury, and after her change to new 
moon swinging her ponderous sphere near the evening stars, 
Mars, Neptune, and Saturn. There are compensations in 
things celestial as well as terrestrial. One of these is the 
full-orbed winter moon as she “ runs high” in the heavens, 
and pours over the ice-bound earth a fluod of silvery light 


| that makes the winter nights beautiful as a dream. 
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A Sure Investment.—Dividend Every Week. 


This issue closes the fifty-first volume of the ScrentIFIC 
AMERICAN, and with it a considerable number of subscrip- 
tions expire. 

Notices to this effect have been sent to many thousands of 
our present subscribers, But the quick response and rapid 
rate at which the renewals are being made, together with the 
accession of new subscribers, encourages the publishers to 
believe that before the middle of January they will have a 
larger list of old and new subscribers than appears on the 
subscription books at the present time. 

The fact that the public have lost money and confidence 
in many of our most prominent securities leads them to 
seek now a better paying investment. This paper, estab- 
lished thirty-eight years ago, provides an opportunity of 
making an investment, the returns of which are above all 
price, and provides the subscriber with that which cannot 
be counted in dollars and cents, namely, knowledge. 

The security is unquestionable, and dividend guaranteed 
every week. The following are the conditions on which 
everybody can become a stockholder, and the public are 
cordially invited to examine the quotations herewith ap- 
pended: 

RATES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS, 

SOMENTIFIO AMERICAN... .......cscecseececececeee 1 year, $3.20 

ScrenvIFIC AMERICAN SUPPLEMENT ............04. 1“ 5.00 

_ SCIENTIFIC AMERICAN and SUPPLEMENT 1‘ 4.00 
(Proportionate rates for half year ) 


The safest way to remit is by check, postal order, express 
order, or registered letter, made payable to the order of 
Munn & Co. Address all letters to 361 Broadway, New 


York. ee eh ee 
Opening of the New Orleans Exposition. 

On December 16, according to previous announcement, 
the great World’s Industrial and Cotton Centennial Exposi- 
tion was formally opened, the ceremonies attending the oc- 
casion being of a striking character. The attendance was 
estimated as high as 25,000 people when Major Burke, the 
Director-General, turned over the buildings and grounds to 
President Richardson. The latter, in a felicitous address, in 
the vame of the Board of Managers, then presented the Ex- 
position to the President of the United States, the address 
of presentation being simultaneously telegraphed to the 
President at Washington. While this was being done at 
New Orleans, about two hundred officials and distinguished 
guests, including representatives of‘foreign powers and com- 
mittees of the Senate and House, assembled in the East 
Room of the White House, to be participators, as it were, 
in the ceremonies going on at the Crescent City, fifteen bun- 
dred miles away. The little assemblage in the White 
House was kept informed by the telegraph of the progress 
of the exercises at New Orleans: and at 2:45 P. M., when 
President Richardson’s address of presentation was thus re- 
ceived, President Arthur made an appropriate specch in re- 
ply—which was likewise simultaneously telegraphed to 
New Orleans—congratulating the promoters, and officially 
declaring the exposition open. At the conclusion of his 
address, President Arthur touched a key at the table before 
him, ringing a little electric bell near the great engine in the 
Exposition, which was the signal for the engineer in charge 
to turn the throttle valve and let op the steam. A cheer 
followed the tinkle, then the 27 foot fly wheel of the 650 
horse power Harris-Corliss engine began to move, with the 
long lines of shafting; but the big wheel bad scarcely made 
a revolution before four other engines were started, and be- 
gan to work in unison, and the Exposition was in fact actu- 
ally under way. 

Although the management state there is not in all the 
buildings 100 feet of space unappropriated, not more than 
There are 
some 2,000 car loads of goods not unloaded, as well as 
many on vessels not arrived from Europe, so that the Expo- 
sition will probably not be in complete order till early in 


January. 
0 


In another column, J. Pierrepont Edwards, Esq., British 
Consul in this city, announces the last day that inventors 
have to apply for space for the International Inventors’ Ex- 
hibition, to be held in London next year. 
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A NEW SAFETY REGULATOR FOR ELEVATORS, 

A new system to prevent the falling of elevator cars from 
any cause whatever has recently been patented by Mr. 
Adolphe Gallivant, of 862 Palisade Avenue, West Hobo- 
ken, N. J. 

The arrangements for raising and lowering the car are 
similar to thuse in common use, the hoisting ropes being 
secured to the cross head of the car, thence passing over 
pulleys located at the top of the shaft and then down to 
the hoisting engine. A second or auxiliary rope is secured 
to the car, passed twice or more times around a drum 
mounted on a shaft journaled in a frame placed at the top 


GALLINANT’S SAFETY REGULATOR FOR ELEVATORS. 


of the well, thence over a pulley in the frame and down to 
a counterbalance weight. This weightis not heavy enough 
to offset the weight of the car, but is designed to always 
keep the rope taut, so as to prevent all possibility of its 
slipping on the drum. Mounted on the same shaft with the 
drum isa gear wheel that meshes with a pinion on a shaft 
carrying a second gear wheel; this meshes with a pinion on 
a shaft carrying the fans. The fans are made of light 
wood “backed with canvas, and “are™ so Liiiged “to 
as shown in Figs. 3 and 4, that they will be closed (as in- 
dicated by the full lines in Fig. 3) during the ascent of the 
car, and will be opened (as indicated by the dotted lines) 
during the descent. 

In case the hoisting ropes should break, the fans would 
be brought into operation to sustain the car, which would 
descend’at a perfectly safe rate of speed; and the auxiliary 
ropes, having no work to perform except carrying the small 
counterweight, would not be liable to wear, and could 


always be relied upon to accomplish this. In general prac- 
tice the length of the fans—from out to out—should be one- 
half the width of the shaft, but it will be readily perceived 
that by changing the number-and size of the fans the 
speed of the car while descending may be perfectly con- 
trolled. -This device may be easily adapted to any of the 
elevators or dumb waiters now in use without changing any 
of the existing parts. Among the many advantages it pos- 
sesses are its non-liabilily to get out of order, wear upon the 
reserve ropes is reduced to a minimum, it is automatic in 
action, and requires little or no attention. 
—__—___—+-+- 0 
NOVEL METHOD OF PROPELLING VESSELS, 

An invention patented by Mr. L. Charles ‘Thorp, of Port 

au Prince, Hayti, provides improvements in vessels used on 
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THORP’S NOVEL METHOD OF PROPELLING VESSELS, 


ferries in crossing rivers, whereby they can be propelled 
across the stream by the action of the current. Fig. lisa 
side elevation of the vessel, Fig. 2 is an end view, and Fig. 
3. shows the propeller screw and the device for throwing it 
in and out of gear. The vessel is guided by cables, stretched 
across the river below the surface, which pass through forks 


on the lower ends of vertical rods which are swiveled to the 
lower ends of screws held on the sides of the vessel, and pro- 
vided with hand wheels at their upper ends, by means of 
which the forks can be adjusted higher and lower, according 
to the tide. In each end of the vessel is a propeller screw 
mounted upon a horizontal shaft. On the inner end of each 
shaft is a loosely mounted beveled pinion, which engages 
with a wheel mounted on a shaft placed at right angles to 
thescrew shaft. On the second shaft is a water wheel or 
bucket wheel, so arranged that it revolvesin a vertical plane 
at right angles to that in which the screw revolves. Clutch 
teeth formed on the beveled pinion engage with the teeth of 
a clutch collar mounted upon the shaft so that it can'slide on, 
but revolve with; the shaft, The clutch collar is shifted by 
means of a fork, on the pivot of which is mounted a worm 
wheel which engages with a worm on the lower end of a 
vertical rod, provided at its upper end with a hand wheel. 
The current, which, asa rule, flows at right angles to the 
direction in which the vessel is to move, strikes the water 
wheel and revolves the propeller, thereby moving the vessel 
across the stream. As each end of the vessel is provided 
with this device, one of which will propel it in one direction 
and the other in the opposite direction, and which act inde- 
pendently of each other, it is apparent that the to and fro 
motion across the stream can be easily effected by throwing 
the proper wheels into gear while the others remain idle. 
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Ammonia for Flowering Plants and Strawberry 
Plants, 


A writer in London Gardeners’ Chronicle says: Last year 
I was induced to try an experiment in chrysanthemum 
growing, and for this purpose purchased one pound of sul- 
phate of ammonia, which I bottled and corked, as the am- 
monia evaporates very rapidly. I then selected four plants 
from my collection, putting them by themselves, gave them 
a teaspoonful of ammoniaina gallon of water twice a week. 


Ina fortnight’s time the result was most striking; for though 


I watered the others with liquid cow manure they looked 
lean when compared with the ammonia watered plants, 
whose leaves turned to a very dark green, which they carried 
to the edge of the pots until the flowers were cut. Asa 
matter of course the ffowers were splendid. The ammonia 
used is rather expensive, as I bought it from a chemist’s 
shop; this year I intend getting agricultural ammonia, 
which is much cheaper. I have also tried it on strawber- 
ries, with the same satisfactory result, the crop being nearly 
double that ofthe others; it is very powerful, and requires 
to be used with caution. 
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Tempering Thin Mills. 

It is a somewhat risky job to harden and temper, without 
springing, thin lathe saws, or milling tools, made froin 
sheet steel, When sprung, they may be straightened, if not 
too much out, by hammering; but not one machinist in ten 
knows just how to do it, and no verbal instruction can teach 
the trick. 

But a good workman, who is not afraid to tell his secrets, 
says that he never fails. His plan isto have two disks of 
cast iron, preferably of a size small enough to allow the 
teeth of the saw to project beyond their rims. The inver 
face of these he scores (in the pattern, of course) into radial 
and annular scores, so that the engaging faces will present 
only minute points. These castings are chucked and faced 
so as to be true, and the saw placed between them and held 
by a nut and bolt passing through a central hole. Plates 
and saw are heated together and chilled together in the oil, 
which, by meaus of the scores, is allowed to reach nearly 
the entire surface of the saw. There is nospringing of the 
saw under this treatment. 

rt 0 te 
A CROW HUT. 

It is well known that crows, buzzards, ravens, and other 
similar birds attack all owls, even the largest, in the day- 
time, as they are well aware that the bright daylight blinds 
owls to such an extent that itis impossible for them to de- 
fend themselves; and for this reason the huntsman uses a 
chained owl for attracting crows and other birds that he 
wishes to destroy. The ow] is chained on an upright post 
or rod provided with a crotch or small platform on which 
the bird can sit. This post or rod is connected with a rope 
or chain passing over suitable pulleys and extending toa 
hut, so that by pulling the rope or chain the support or plat- 
form on which the owl rests can be moved up and down, 
thus causing the owl to move about, flap his wings, and cre- 
ate a commotion to attract the other birds, A short distance 
from this post a low shanty or hut, is erected, the side 
toward the post, on which the owl is chained, being provided 
with small openings, through which the barrels of the guns 
can be thrust. The hut should be erected at the base of a 
large tree, as many birds of prey: prefer to take a short rest 
before attacking their enemy, the owl. 

A short time after the owl has been chained, it is sur- 
rounded by a flying mob that begins to bother and pester 
it, the large birds being very hold and audacious iu their 
attacks.’ The hunter in the shanty or hut can take good 
aim, and kill a large number of birds in a very short time, 
for it seems that the killing of some of the birds does not 
disturb the rest, and those dispatched by the hunter are im- 
mediately replaced by others. 

The engraving on next page, taken from the Idlustrirte Zeit- 
ung, is a copy of a drawing by the well known painter, 
Ludwig Beckmann. 
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WATCH REGULATOR. 

The engraving slows a regulator, recently patented by Mr. 
George I. Tuttle, of Aurora, IIl., that will allow of the finest 
and most accurate adjustment, and one that can be readily 
used without risk of injury to the parts of the watch. The 
regulator arm, a, is bung on the balance bridge, 6, as usual. 
On the outer end of the arm is fixed a graduated dial, c, of 
circular form, that carries an arbor at its center, and on the 
arbor beneath the dial is a pinion, d, shown in Fig. 2, which 
is a back-face view of the arm. A curved rack, f, of suit- 
able length, is attached at one end to the watch plate, A, by 
a screw, g; and a spring, h, attached to the plate, bears on 


TUTTLE’S WATCH REGULATOR, 


the free end of the rack, so as to retain it in mesh with the 
pinion at all times, while allowing a certain amount of elas- 
ticity. The rack plate bas a graduated scale on its face for 
indicating the extent of movement of the arm, a, the end of 
which extending over the rack is pointed. 

In order to operate the regulator, the pointer, e, is turned 
by using any simple instrument, and the pinion, turning on 
the rack, causes the arm, a, to travel in either direction as 
the case may be. The movement of the pointer will be 
considerable to obtain a slight movement of the regulator 
arm, so that fine adjustment is possible, and the extent of 
movement is determined by the scale. The dial, being at a 
distance from the balance, there is no risk of injuring the 
spring or wheel. 

oO or 
A Splendid. Aerolite Secured. 

The Telegraph reports that an aerolite fell on the farm of 

C. Francois, at Chateau Richer, a short distance from Que- 


_.[ bec, at 3 A.M.. on Saturday, Dec, 18, 1884... It. was dug 
from the‘ground, in which it had embedded itself, and was 


found to measure about a foot in diameter. The people 
were so startled by theintense light that many rushed out 
of their houses to asccrtain its cause. They say that the 
falling meteor presented the appearance of a huge ball of 
fire, which lighted up the whole country side almost with 
the brilliancy of the noonday sun. 

= ee ve ae , 

BALANCING DEVICE FOR VESSELS, 

Twe or more hollow standards are erected on the keel of 
the vessel. On each standard is journaled a shaft provided 
with a crank handle and carrying a pinion, which engages 
with a rack passed loosely through a standard. The lower 
ends of the rack bars are connected by a longitudinal bar, 
parallel with the keel, and having its top edge adapted to 
restin a groove in the keel. To the front end of the bar is 
pivoted a link, the upper end of which slides on a guide bar 
secured to the prow of the vessel. A heavy bar is fastened 
to the connecting bar between the racks. During a storm 
or very strong wind, when there is danger of tlie vessel being 
capsized, the crank handles are turned in such a manner as 
to cause the pinions to move the racks and connecting bar 
downward; the bar may be lowered more or less, as required. 
By moving the. bar duwnward the center of gravity of the 
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SCHAUM’S BALANCING DEVICE FOR VESSELS. 
vessel is lowered, the metacenter is raised, and the stability 
of the vessel materially increased, Of course the weight of 
the bar and distance it can be lowered are varied according 
to the size and shape of the vessel. 

This invention has been patented by Mr. Rudolph Schaum, 
of Tell City, Ind, 
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THE DECOY OWL.-ORIGINAL DESIGN BY LUDWIG BECKMANN. 
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THE INTEROCEANIC SHIP RAILWAY. 

The transisthmian projects which for many years have at- 
tracted the attention of engineers may be divided, perhaps 
not improperly, into three classes: 1st. Those in which the 
construction will be at the mercy of floods. 2d. Those 
lacking good harbors. 8d. Those which empty into the Dol- 
drums or Zone of Calms. Of these three fatal objections, 
the Panama tide water canal] scheme is open to the first and 
third, and the Nicaragua lifting-lock plan to the secondand 
third. Theship railway project of Mr. James B. Eads, il- 
lustrated in this number, is open neither to the one objection 
nor to the other, and besides being far less costly, it fur- 
nishes a quicker means of isthmian transit than either of 
them, and will shorten by considerably over a thousand 
miles the contemplated route xa Panama between our At- 
lantic States and San Francisco or the East Indies. 

Until the arrival in the fieldof Mr. Eads, it seemed to have 
occurred to no one that anything but a waterway would 
serve for ship transit between the two oceans. It did not 
appear impracticable to some of the transisthmian project- 
ors to build aship canal in a region annually inundated by 
mountain streams, or to expect sailing vessels to traverse 
hundreds of miles af wind-bereft seas. But to take ships 
across a narrow isthmus by rail was monstrous, and not to 
be thought of. 

It is no part of the purpose of this article to cast discredit 
upon the rival projects of Panama and Nicaragua, but the 
promoters of both the one and the other, in very laudable 
efforts in support of their own theories, have led at least a 
portion of the unthinking public to look upon the ship rail- 
way scheme as impracticable and visionary, and a compari- 
son is necessary to show the relative practicability of the 
ship railway and the two most prominent canal schemes, 
and ils superior advantages when considered froma com- 
mercial standpoint. In making this comparison, however, 
we shall endeavor to give each its just due, setting down 
naught in malice. 

A careful study of the engravings as presented in this 
number, and the explanation which accompanies each, will 
show that while the ship railway is novel and original when 
tuken as a whole, it demands no other methods in the treat- 
ment of a ship than those usually employed in the dry 
dock and the marine railway, and which experience has 
shown to be safe. Indeed, the only remarkable thing about 
the scheme is that no one has ever thougtt of it before. 

In the ship railway project a ship is lifted-out of the 
water by means of a submerged pontoon, similar to those 
in use all over the world; but no such force as that used 
in hauling a ship up out of the water on a marine railway 
is required on the ship railway, although, as° wel!’known, 
ships are constantly taken on the marine railway without 
injury. In the Eads system, however, there is no necessity 
for using any force whatever on the ship itself. 

It is lifted out of the water in a cradle which rests upon 
aseries of rails; and these being brought even witb the 
tracks on the dry land, the cradle in its capacity of a car 
is wheeled along an almost level railway across the Isthmus 
of Tehuantepec, and when it reaches the other side a simi- 
lu means is employed to float itagain. This is the whole 
project—a combination of the lifting dock in general use 
and an improvement upon the marine railway, because the 
ship is never, as in the latter, required to be off an even 
keel. 

Looking upon the chart, we find that the Isthmus of Te- 
huantepec is in Mexico, and in the extreme northern end of 
the long, slim neck of land which separates North from South 
America, and that the Isthmus of Panama is on the extreme 
south end of Central America, and at the farther end of this 
strip of land. Having discovered this, we naturally turn toa 
consideration of ocean lanes from the Atlantic and Gulf States 
to California and the East Indies, and from California to the 
British Islands, because, in these Gays of expedition, the 
shortest route, all else being equal, is sure to prove the most 
popular. We have not proceeded far in this inquiry when 
the advantages of the Tehuantepec route in time and dis- 
tance become plainly apparent. 

From New York to San Francisco v¢a@ the Panama Canal, 
a steamship would be compelled to pass the Isthmus of Te- 
huantepec, sailsouth about 1,200 miles, and after crossing 
sail north agaio the same distance before reaching the short 
route to San Francisco. In other words, she would have to 
traverse about 1,200 miles more than if she had crossed the 
isthmus at Tehuantepec. -From Gulf ports to San Francisco 
and the East the difference in distance in favor of Tehuan- 
tepec is still more marked; the route between New Orleans 
and San Francisco va Tehuantepec being about nineteen 
hundred (1,900) miles shorter than of¢ Panama. From 
Liverpool to San Francisco there is a saving of 600 miles 
via Tehuantepec. With sailing vessels—and sailing vessels, 
much as we hear of steamers, carry fully. three-quarters of 
the world’s freights to-day, and are likely to continue to 
carry slow freights—the contrast is still more marked. 

A sailing vessel having crossed the Isthmus wa Panama 
is left in a very ocean of waters, over which reigns a peren- 
nial calm, broken only by occasional squalls and baffling 
zephyrs. She must be towed hundreds of miles until the 
regiou of the trade winds is reached. This, of course, serves 
to adda large expense to the voyage and to lengthen it 
many days, so that when we say the voyage between the 
Atlantic States and California is shorter by 1,200 miles ota 
Tehuantepec than it iso¢a Panama, we greatly underesti- 
mate the advantages of the former route. It would be a 
generous estimate to allow for only ten days’—good authori- 


ties say from 20 to 80 days’—delay between the Pacific side 
of the Panama Canal and the point where a sailing ship 
strikes the northeast trades, by reason of calms and the slow 
progress made while in tow. Allowing that a sailing ship 
can average 170 statute miles in a day’s run, this would add 
1,700 miles to the 1,200 miles extra run required va Panama, 
and hence would serve, practically, to make the Tehuante- 
pec route 2,900 miles shorter in the run from New York to 
San Francisco, and 8,500 miles shorter in the runfrom New 
Orleans to San Francisco. 

In confirmation of this, indeed, as showing that in the 
above We have underestimated the time required by sail- 
ing vessels via Panama to cross the calm zone, we append 
herewith the testimony of a practical seaman, Captain Silas 
Bent, as given before the Merchants’ Exchange in St. Louis, 
pending the unanimous adoption by that body of the reso- 
lution recommending a favorable consideration of the ship 
railway to the United States Government: 

' Mere statements of the difference in miles is a very in- 
adequate measure,” he says, ‘‘ of the difference in time that 
would be occupied by sailing vessels in making these several 
passages; and when we consider that three-fourths of the 
ocean commerce of the world is carried in sailing vessels, 
you can see what an important factor this question of sailing 
time becomes in the solution of the problem before us. 

“The northeast trade winds which extend across the 
Atlantic are so broken and interrupted when they encounter 
the West India Islands that they never penetrate the Carib- 
bean Sea; but the northwest portion of them, however, do 
extend into the Gulf of Mexico, and often so far down as to 
reach well toward Tehauntepec, so that while in the Gulf 
winds are always found, yet the Caribbean Sea remains a 
region of almost relentless calm. 

“Nor is this all, for the mountain ranges, extending the 
length of the Isthmus of Panama and through Central 
America, offer a still more formidable barrier to the passage 
of these winds, thus throwing them still higher into the up- 
per regions of the atmosphere, and extending these calms 
farout into the Pacific Ocean, on the parallel of Panama, 
with lessening width, for fifteen o1 eighteen hundred miles 
to the northwest, along the coast of Central America. 

“This whole region of calms, both in the Caribbean Sea 
and in the Pacific Ocean, is so well known to, navigators 
that sailing vessels always shun it, if possible, though they 
may have to run a thousand miles out of their way to 
do so. 

‘This absence of wind, of course, leaves this vast area ex- 
posed to the unmitigated heat of a torrid sun, except when 
relieved momentarily by harassing squalls in the dry season 


‘and by the deluging rainfalls of the wet season. With these 


meteorological facts in view, let us now suppose that the 
Lesseps canal at Panama and the Eads railway at Te- 
huantepec.are both completed and in running order; then let 
us start two sailing ships, of equal tonnage and equal speed, 
from the mouth of the Mississippi, with cargo for China, one 
to go by the way of the Panama Canal, and the other by the 
way of the Tehuantepec Railway, and I venture to affirm 
that by the time the Panama vessel has cleared the canal and 
floats in the waters of the Pacific, the Tehauntepec vessel 
will have scaled the Isthmus and be well on to the meridian 
of the Sandwich Islands; and that before the former vessel 
can worry through the fifteen or more hundred miles of 
windless ocean before her, to reach the trade winds to the 
westward of Tehuantepec, the latter will have sped five 
thousand miles on her way across the Pacific, and be fully 
thirty days ahead of her adversary. For it is a fact worth 
mentioning here, that the strength of the northeast trade 
winds in the Pacific, as well as the maximum strength of 
the northern portion of the great equatorial current in that 
ocean, are both found on or near the parallel .of latitude of 
Tehuantepec, the former blowing with an impelling force 
to the westward of ten or twelve miles an hour, and the lat- 
ter with a following strength of three or four miles per 
hour.” 

It is not to be supposed that Mr. Eads hit upon the plan of 
his railway before carefully studying the various canal pro- 
jects; such was not the case. It was, in fact, the result of 
these canal studies which led him to seek some other means 
of crossing the narrow strip of land that separates North 
from South America, For to his practical mind neither the 
one canal project nor the other of them gave evidence of 
feasibility, owing to their excessive cost. It was a great 
problem to solve! Here were a paltry forty or one hundred 
miles of earth and rock, which, if pierced, would serve to 
shorten by ten thousand miles the present voyage wa Cape 
Horo from New York to San Francisco, which now is 
15,687 miles, and to reduce the distance by water between 
New Orleans and San Francisco from 16,112 miles to some- 
thing less thar 4,000 miies. 

It is not surprising that the mind that conceived the jetty 
system, as applied to the mouth of the Mississippi River, 
should not be thwarted by the obstacles which confront the 
transisthmian projector; nor is it surprising to find thatthe 
plan that he has hit upon is thoroughly original, or that it is 
decried by those who do not understand it. Indeed, it 
would be more surprising if this were not the case; for 
have not all original schemes been laughed at? The idea, 
when first proposed, of forcing carbureted hydrogen illu- 
minating gas through the London streets furnished no little 
amusement to the illuminati; when the project of sending a 
vegsel across the ocean to England propelled by steam was 
first made public, an eminent scientist was so sure of the 
impracticability of the scheme that he promised to swallow 
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the vessel on its arrival; when Captain Ericsson proposed to 
substitute for the direct action of the paddle wheel the 
oblique action of the screw, he was looked upon as bereft of 
reason, Yet all succeeded. 

‘“‘Whatever is attempted without previous certainty of suc- 
cess,” says an eminent writer, “ may be considered as a pro- 
ject, and amoug narrow minds may, therefure, expose its 
author to censure and contempt; and if the liberty of laugh- 
ing be once indulged, every man will laugh at what he does 
not understand, every project will be considered as madness, 
aud every great and original design will be regarded as im- 
practicable. Men unaccustomed to reason and researches 
think every enterprise impracticable which is extended be- 
yond common effects, or comprises many intermediate ope- 
rations. Many who presume to laugh at projectors or de- 
signers would consider the navigation of the air in a flying 
machine as the dreams of mechanic lunacy, and would hear 
with equal negligence of the accomplishment of the North- 
west Passage and the scheme of Albuquerque, the Viceroy 
of the Indies, who, in the rage of hostility, bad contrived 
to make Egypt a barren desert by turning the Nile into the 
Red Sea.” 

Mr. Eads knew that ships had been going on and off lift- 
ing docks without injury from time immemorial, and that 
vessels that could safely withstand the terrible buffeting of 
ocean waves could be moved over a smooth roadbed without 
fear of injury. In order to be sure as to the roadbed, he took 
with him, to the Isthmus, Mr. E. L. Corthell, an experienced 
aud able engineer, who had successfully carried out his 
plans at the mouths of the Mississippi, and is an expert in 
railroad construction, having been chief engineer of the 
West Shore Railroad. Being a practical mau Eads, natural- 
ly sought to discover a route that would furnish a substan- 
tial roadbed, possess something in the shape of harbors at 
either end and above all a location outside of that, to the 
mariner, vexatious belt of perpetualcalm. He found a cross 
section of the Isthmus of Tehuantepec which combined all 
these qualities; nay, more, for of all the routes across the 
narrow strip of land joining Mexico with South America, 
none shortens so much as this the voyage from the Atlantic 
and Gulf States to California, 

Having selected the site for his ship railway, he now 
sought a concession from the Mexican Government. This 
was obtained in 1881, and extends over a period of ninety- 
nine years from its date. It authorizes the construction 
across the [sthmus of Tehuantepec of a ship railway, an or- 
dinary railway, and a line of telegraph. Besides this it ex- 
empts all ships and merchandise én transitu from govern- 
ment duty, grants the concessionaire a million acres of pub- 
lic land, and guarantees protection during the construction 
and subsequent operation of the works. To crown all, the 
right is given the company to obtain the aid of any foreign 
government, and in consideration of this assistance the com- 
pany is authorized by the terms of the concession to discrim- 
inate in favor of the commerce of such government against 
that of all other countries, save, of course, Mexico. The 
concession obtained, Mr. Eads set about having a careful 
survey made, topographical and physical, for the several 
previous surveys were with reference to a canal or an ordi- 
nary railway. One of the Eads surveys was made by Mr. 
Corthell, and another by a party of engineers under the di- 
rection of Don Francisco de Garay, an able Mexican engi- 
neer, with forty assistants and linemen; he being assigned 
by the Mexican government to assist Mr. Eads in making 
the survey. Two lines were run over the mountains, and a 
careful hydrographic survey was made of the approaches of 
the termini. A series of additional surveys were recently 
made from Minatitlan to Bocca Barra and to Salina Cruz. 

The length of the whole line will be about 134 wiles from 
Atlantic to Pacific. Beginning on the Atlantic side, the 
route will start from the Gulf of Mexico, the ships sailing 
up the Coatzacoalcos River to Minatitlan, a distance of about 
25 miles. From Minatitlan there extends for about 35 miles 
an alluvial plain having an underlying stratum of heavy, te- 
nacious clay. In the elevation and ridges clay loam and 
sand are found. Next comes an undulating table land, and 
then irregular mountain spurs of the main Cordilleras, that 
run through the entire continent, making at this point one of 
the most marked depressions to be found in its whole length. 
From this basin the line passes through a valley formed by 
a small stream to the plains of Tarifa, where is situated the 
summit oftheline. This is 736 feet above lowtide. After 
traversing these plains, the Pass of Tarifa is reached. This 
is the most accessible of the many passes in this depression 
in the mountain chain, From here the line gradually sinks 
to the Pacific, reaching the plains on this side 118 miles dis- 
tant from Minatitlan. 

The pontoon, or floating dock (see Figs.1 to 4), is of the same 
general construction as those in use all over the world, save 
in some important modifications rendered necessary to fit it 
for its special work. For it is not enough that the vessel 
should be docked and lifted out of the water, but that it 
shall be caused to rest upon a cradle in such a manner that 
its weight’sball be equalized fore and aft, and thus enable 
the carriaye With its load to move easily and safely. This 
is effected by means of a system of hydraulic rams arranged 
along an intermediare deck about six feet below the upper 
deck of the pontoon (see Fig. 2), The arrangement of rhe 
rams is in both lateral and longitudinal lines, the former 
standing a little less than seven feet apart, the one from the 
other. The area of the combined rams in each lateral line is 
the same; the area of the one ram under the keel forward or 
aft is equal to the area of the five or seven rams amidships, 
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They may be connected and made to work in unison, so that 
the same pressure per square inch of surface of the rams 
will exist throughout the whole system, or they may be dis- 
connected by valves, so that a greater pressure may be 
brought upon the rams in a certain section or on a certain 
line. 

It is no part of the duty of these rams to lift the vessel. 
They are designed only to resist its weight as it gradually 
emerges from the basin. They get their power from a pow- 
erful hydraulic pump placed on a tower affixed to the side of 
the pontoon, and rising and sinking with it, but of sucha 
height that, even when the pontoon rests upon the bottom of 
the dock, it is not entirely submerged. The pontoon itself 
is directed by powerful guides, which cause it to descend 
and emerge from the water always in the same position. 

A ship having entered the mouth of the Coatzacoalcos 
River, on the Atlantic side, and come up to the basin, the 
carriage with its cradle is run on to the floating dock, 
then water is let into the compartments of the pontoon, 
and dock and cradle gradually sink to the bottom. Tben 
the ship is brought in from the exterior basin, and so a 
justed as to position that ber keel will be immediately over 
the continuous keel block of the cradle, and her center of 
gravity over the center of the carriage. The water is then 
pumped out of the submerged pontoon in the manner em- 
ployed in floating dock systems, and itrises gradually, bring- 
ing the cradle up under the ship’s hull (see Fig. 2), As soon as 
the keel block of the cradle is close to the ship’s keel, the 
hydraulic pump is called into action, and pushes up the pend- 
eut rods and posts of the supports gently against the vessel, 
closely following the lines of her hull and the run of the 
bilge. he pressure upon the rams increases as the vessel 
emerges from the water,but the water pressure under them 
being prevented from escaping by the closing of the valves, 
the ship’s weight, when she stands clear of the water, is 
borne by the rams by means of the supports, 

In the case of a ship weighing five thousand tons, each 
of the fifty lines of rams would, of course, be called to sus- 
taiu a burden of exactly one hundred tons; and these lines 
being placed at equal distances the one from the other, it 
will readily be seeu that each unit of the ship’s weight is 
equally distributed. The weight and displacement of the 
vessel is learned from the pressure gauge on the hydraulic 
pump. 

The vessel being clear of the water, hand wheels or ad- 
justing nuts that move in threads cut in the columns of the 
supports are run 
whereupon the valve is opeved and the rams withdrawn, 
leaving the girders to support the weight of the ship. Now 
each girder has the same number of wheels, and as described 
above bears its just proportion of weight and no more, hence 
each of the multitude of wheels under the carriage is called 
upon to bear the same weight. This weight has been calcu- 
lated to be only from eight to nine tons, though tested to 
twenty. 

One of the many ingenious contrivances in the scheme is 
the ‘‘hydraulic governor,” so called, and by which the un- 
evenness of the plane of the pontoon when it comes to the 

‘surface with its load can be readily corrected. This appa- 
ratus is thus described: 

“Two cylinders are attached to each corner of the dock, 
one being upright and the other inverted. Plungers at- 
tached to the pontoons move in them. These two cylinders 
are connected by pipes, and all spaces in the cylinders and 
pipes are filled solid with water. As the pontoon rises, the 
water forced out of one cylinder by the ascending plunger 
is forced into the inverted cylinder on the diagonal corner 
where the plunger is being withdrawn. Now, if there is 
say one hundred tons preponderance on one end of the pon- 
toon, one-half this weight, or fifty tons pressure, will be ex- 
erted by each plunger on that end upon the water in its 
cylinder. This pressure is instantaneously transmitted 
through the pipes to the water in the top of the upright 
cylinder in the opposite diagonal corner, which acts with 
the same amount of pressure as a water plunger upon the 
metal plunger to hold it down; thus an equilibrium is 
maintained, and the pontoon compelled to rise and fall per- 
fectly level. It is possible by aid of a pressure gauge at- 
tached to the pipes to ascertain the exact amount of the ex- 
cess of weight, so that, should this gauge show tvo great 
a preponderance, the pontoon must be lowered and the 
ship placed in a new position.” 

The pontoon cannot elevate the rails on its deck above 
what would be a prolongation of the rails ashore, because 
of the heads of the anchor bolts or guiding rods, and these 
will also prevent any tipping of the pontoons when the ship- 
burdened cradle is moving off. The carriage with its cradle 
which comes up upon thc submerged dock, is calculated to 
hold a ship even more firmly than the launching cradle used 
at the ship yards, with its shores and stays. This carriage 
moves upon six rails, three standard gauge tracks each of 4 
feet 844 inches. Ships themselves are girders, and must of 
a necessity be so, from stem to stern, because in the tem- 
pestuous seas in which they are designed to roam, the one 
part is constantly being called upon to support the other; 
now her bow projects over a great billow with nothing under 
to support it, and again she is poised upon a huge wave, 
leaving the midship section tosupport in great measure both 
the bow and the stern, and were she not constructed as a 
girder fore and aft, her back would be broken in the first big 
seas she encountered. Comprehending this, the designers of 


the ship carriage make its strength reach its maximum in the. 


cross girders, which are spaced like the lateral lines of the 


rams already described; that is to say, seven feet apart, and 
having sufficient depth and material in their plates to insure 
an equal deposit of weight upon all the wheels. These latter 
are double flanged and are placed close together, each being 
hung independently on its own journals, and having its own 
axle. Under an ordinary railway car the four or six wheel 
trucks move together about a central pin. But in the ship 
carriage, which is not designed to move off from av almost 
straight line, this is not required, and greater strength is 
obtained by adhering to the rigid principle; elasticity be- 
ing had by placiug a powerful spring over each wheel. 
These sprizgs will, as said before, bear a weight of twenty 
tons and havea vertical movement of aboutsix inches, while 
the maximum weight they will be called upon to bear will 
not depress them more than three inches, and allow for 
crossing irregularities without bringing an undue weight 
upon the wheels, 

There is alsoa system of supports for the vessel, each hav- 
ing adjustable surfaces hinged to the top of the supports by 
a toggle joint in such a way that they may be made to closely 
follow every depression and yield easily to every protuber- 
ance or bulging. They pierce the girders of the carriage, 
and are exactly pendent over the hydraulic rams when the 
carriage is on the pontoon and rests in its proper position. 
Thus, as will be seen, the ship when crossing the Isthmus 
(see frontispiece) rest upon what might be called a cushion, 
and indeed she will hsve experienced far rougher treatment, 
both in the Atlantic and Pacific under only ordinary condi- 
tions of weather, than that had while in transitu by rail 
across the Isthmus. 

As said before, the road is designed to be almost exactly 
straight, since there will be no curves having a radius of 
less than twenty miles, for the carriage is four hundred feet 
long, and rests upon wheels which, asalready explained, are 
not set on trucks swinging to a common center. There are 
only five places in the whole line where it is necessary to 
deviate from a straight line, and at each of these places a 
floating turntable (see Fig. 5 to'7) will be built. These turn- 
tables in design resemble pontoons, for they rest upon water, 
and will be strong enough to receive the carriage and its 
burden. The turntable-pontoon will be firmly grounded, 
when the carriage is run upon it, by the weight of water 
upon the circular bearers of the basin. The water is pumped 
out by a powerful centrifugal pump, the water being emitted 
through an opening in the cylindrical pivot of the pontoon 
and discharged into the basin. Now, the pontoon has been 


in the girder plates, |made-sufficientty-buoyant to be turned easily upon its pivot 


by steam power, and the ship carriage is quickly pointed in 
its new direction. The valves then permit the water to en- 
ter once more, aud the pontoon turntable again rests on its 
bearings. These turntables may be made to serve another 
purpose. By their means a ship can be run off on a siding, 
so to speak, where she can be scraped, painted, coppered, 
calked, or otherwise repaired without removal from her 
cradle, and thus be saved the heavy expense of going on a 
dry dock. 

The locomotives for hauling the ship-carriage over the 
Isthmian railway will not differ from those in ordinary use. 
The big freight engines of the day have no difficulty, as we 
know, in drawing freight trains of a total of two thousand 
tons; and as the ship carriage moves along three tracks it 
would be easy, if such a course were necessary, to place 
three locomotives in front of it and three behind. The time 
estimated for crossing from ocean to ocean is only sixteen 
hours. 

Having now been over the ground of the ship railway and 
examined its several ergineering features, let us turn to 
consider from the same practical standpoint the plans on 
which it is proposed to construct the rival projects at Panama 
and Nicaragua. 

We have seen that, in the proposed Interoceanic Ship Rail- 
way, no really new or startling engineering problems present 
themselves, Is this the case with the canal projects? Let 
us see. At the International Canal Congress in Paris, in 
May, 1879, the Panama plan was rushed through despite the 
protests of the American and English delegates, who insisted 
that it was altogether impracticable. A simple reconnais- 
sance had been made by Lieut. Lucien Wyse, and this wag 
given precedence by the French over the many and careful 
surveys which have from time to time been made by skillful 
American engineers and by engineering expeditions from 
other countries. 

It was evident from the start that the French had made 
several serious miscalculations. They had not given sufficient 
weight to the deadliness of the climate in that part of the 
Isthmus and the extent of the floods—two factors, as we 
shall see, which, if they do not finally prove an effective 
barrier to the progress of the work, are sure to greatly retard 
it and render its construction so costly as to make it, at the 
best, but a sorry venture froma financial standpoint. When 
nearly two-thirds of the whole appropriation for the canal 
wasexpended, and about one- thirtieth of the work performed, 
a startling discovery was made. The course of a greatriver, 
the Chagres, must be turned, and some means found of di- 
verting the mountain streams, before active work on the 
canal proper could beresumed. Now, the Chagres River, so 
say expert engineers who have been on the ground, will re- 
quire au immense expenditure of money—$20, 000,000 at the 
least—to dam it at Gamboa, and a dam 150 feet high; also a 
lateral channel to divert ‘hese impounded waters thirteen 
miles in length and as large as the main canal, for there will 
be twenty million cubic meters in it. 

Some idea of the destructive powers of this Chagres River 
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may be had from the fact that, in 1879, during an unusual 
freshet, it flooded its entire valley for thirty miles; there being 
eighteen feet of water on the line of the Panama Railroad. 
The lateral canals for carrying off the water are likely to 
prove dangerous as well as expensive. As to these Colonel 
John G. Stevens, of New Jersey, one of the most eminent 
and experienced canal engineers iv the country, and who 
visited Panama some two years since for New York 
capitalists, says: ‘‘ Being situate in a depression of the Cor- 
dilleras, and flanked on each side by lofty mountain ranges, 
with steep sides, all water drains rapidlyinto the valley. 
Then again the rainfall of the tropics is excessive, and with 
us would be called phenomenal; at times being six inches 
in twenty-four hours for days in succession. The river 
consequently rises rapidly, and the greater part of the valley 
is submerged. . . . I think I can say that but one effi- 
cient plan can be formed, and that is to construct drainage 
canals on each side of the valley, so as to intercept the 
water that will drain from the mountain ranges on each 
side. Now, in severe floods the surface waters of these 
canals will be about seventy feet above that of the canal pro- 
per; consequently heavy guard banks will require to be con- 
structed to restrain these intercepted fioods. In other words, 
the water will have to be hung up on the sides of the mountains. 
Of course, with such a pressure, there will always be a great 
risk of the water breaking through the banks and the canal 
so filled by sediment as to stop navigation until it is removed. 
This would necessarily be a work of time, and destroy the 
prestige of the canal as an avenue of transport. . . . I 
do not remember ever to have seen money expended and 
such slight results effected; but I wish to add that this was 
evidently not due to the gentlemen in immediate charge, 
who were capable and zealous.” 

From evidence furnished by other expert engineers who 
have visited this region, it may be safely predicted that the 
wash from the slopes (clayey) in the profuse rainfall of this 
tropical region will tend to fill up the canal and entail a large 
expense in removing material. : 

The original estimate of the quantities of material to be 
removed has, of course, been greatly increased by the pro- 
posed Chagres River dam and the diverting channel back of 
it. Prices for labor, since the deadliness of the climate has 
come to be realized, have advanced to double and even 
thrice their original figures, and labor which at first was had 
for 30 cents advanced last year to 90 cents; 10,000,000 cubic 
yards, mostly soft dredging in the terminal marshes, has 
beeo done in four years. But even suppose they can do 
6,000,000 cubic yards of dredging and rock excavation per 
year—and this is surely a generous estimate—then128=83 
years to complete the canal. The original estimate was from 
$120,000,000 to $170,000,000, but with the obstacles vow in 
view, and considering that the rock work has hardly been 
touched, $200,000,000 would seem to be a not unreasonable 
figure which the work will have cost when performed. 

Let us now turn to the Nicaragua scheme. This project 
is for a lifting-lock canal—from 17. to 20 large locks being 
required. The time necessary to cross from ocean to ocean 
would probably be about three days. The location is 800 
miles farther south than Tehuantepec, and consequently far 
south of the shortest route to California and the far East. It 
is situated also in the calm zone and in a country frequently 
visited by earthquakes, and hence lable at all times to seri- 
ous injury. 

The harbor of Greytown (north side) is irretrievably ruin- 
ed, and Major McFarland estimates that it will cost $14,000,- 
000 to make a good harbor of it. ‘The harbor of Brito, as it 
is called, at the point where the Rio Grande enters the Paci- 
fic, is in fact only a small angular indentatiof of the land, 
partially protected by a low ledge of rocks, entirely inade- 
quate for the terminus of a transistbmian canal and incapa- 
ble of answering the commonest requirements of a port. 

No reliable estimate of the expense of the Nicaragua 
canal has fallen short of $92,000,000; the Government Com- 
mission estimated $100,000,000, and Major McFarland $140,- 
000,000. Capt. Bedford Pim, M.P., who is but recently re- 
turned from Nicaragua, estimates $200,000,000. The com- 
plication with England, too, makes the Nicaragua route to a 
great extent objectionable. By the Clayton-Bulwer treaty, 
made with England in 1850, we pledged ourselves to exercise 
with her only a joint control over any canal that should be 
built at this point, then looked upon asa favorable position for 
a canal because at that time there was a good harbor at Grey- 
town. (‘l'he natural breakwater was destroyed by the sea in 
1859, and the harbor filled up and ruined.) Only two years 
ago, as we know, England reasserted her claims, and insist- 
ed that the terms of the treaty should be complied with. In 
the recent concession made by Nicaragua, the government 
of the latter country makes the modest demand for one-half 
the tolls collected, should the canal be built. 

The cost of the ship railway as computed by expert engi- 
neers will be about sixty million dollars ($60,000,000), or 
$75,000,000 at the outside. 

A careful estimate has shown that it would not be un- 
reasonable to look fora gross tonnage of 5,000,000 tons in 
1888 for any passage across the Isthmus. Four dollars the ton 
would be but a moderate charge—the Panama Railroad de- 
mands $15 aton. This would give $20,000,000 as gross re- 
ceipts. Now, it has been estimated that 50 per cent of this 
would pay all working expenses, thus leaving $19,Q00;600 
as net profit, or 10 per cent on a capitalization of $100;880,- 
000 

The Tehuantepec ship canal-is a private enterprise that 
does not ask a dollar from the government, and there will 
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second bill was 
presented in be- 
half of Mr. Jas. 
B. Eads, and 
contained a pro- 
position for 1m. 
proving the 
mouth of the 
river by means 
of jetties. This 
proposition met 
with strong op- 
position, and 
army and civil 
engineers vied 
with each other 
in demonstrat- 
ivg its wanton 
absurdity. Mr. 
E. L  Corthell’s 
paper on ‘ The 
South Pass Jet- 
ties,” read be- 
has proved = = : = fore the Ameri- 
an effectual ; a 3 can Society of 
barrier to as- Fic, 2—THE INTEROCEANIC SHIP CANAL—SECTIONAL ELEVATION OF PONTOON AND RAILWAY CRADLE. Civil Engineers, 
_piring canal : says: 

builders. The promise of an original undertaking may be|tion. A gradual shoaling had been going on for years, and| ‘‘The propositions enunciated by the Board of Army En- 
said to be directly as its author has succeeded or failed in | various devices were suggested for deepening the channel, | gincers and by the Chief of Engineers, on which they based 
previous enterprises, and hence it is but natural that the} but none of them seemed to offer any hope of success, At| their published prophecies of failure, were: 

reader should like to know something about Mr. James-B. + last two bills were introduced into Congress-relating to this| ‘‘ 7ére—TWat the jetties would be undermined at the sea 
Eads. subject. ; ends. 

Ten years ago the bars at the mouths of the Mississippi; One of these came from the headquarters of the Engineer} ‘‘ Second.—That the: foundation on which they would rest 

below New Orleans had approached so near the surface that | Corps of the army, and advocated the construction of the was unstable. And 

it looked as though the great city of New Orleans would be | Fort St. Philip Canal, leading from the river to the adjacent| ‘‘ 7hird.—That there would be a greatly accelerated ad- 
open in the near future to nothing larger than sloop naviga- | bay, about forty miles above the mouth of the river. The | vance of the bar after the jetties were constructed. 


be little trou- 
ble in its con- 
struction if 
the govern- 
ment does 
not by -legis- 
lation or by 
committing 
itself to the 
Nicaragua 
canal scheme 
injure its pro- 
spects and 
defeat its 
aim, which is 
to furnish a 
cheap, rapid, 
and safe pass- 
age for ships 
across that 
narrow strip 
of land which 
heretofore 
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Fig. 8.—THE INTEROCEANIC SHIP RAILWAY.-THE LIFTING PONTOON AND RAILWAY CRADLE. 
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“Three positive opinions were given in official re- 
ports by three prominent United States engineers—one 
the then Chief of Engineers, another the present Chief 
of Engineers, and the third the officer in charge of the 
improvement of the Gulf ports—in reference to the 
rapid and accelerated growth seaward of the bar in con- 
sequence of jetties, which would produce a depth of 
from 25 to 27 feet, if such could be constructed. These 
gentlemen respectively gave as the annual rate of ad- 
vance, after the construction of jetties at the mouth of - 
the South Pass, 670 feet, 2,240 feet, and (iu the lan- a 
guage of the third) ‘jetties will have to be built fur- 
ther and further out, not annually, but steadily every 
day of each year, to keep pace with the advance of the 
river deposit into the Gulf, provided they are at- 
tempted.’ ” 

Of this ponderous opinion Mr. Corthell remarks, 
with something very like sarcasm: 

“* The necessary extension of the jetties into the Gulf 
with these rates of bar advance would have been up to 
this date respectively three-quarters of a mile (to where 
there is now actuaily 160 feet depth 
of water), two and one-half miles, 
and well out toward Cuba.” 

Mr. Eads fivally succeeded in con- 


can engineer, whose works have been of such great 
service in improving the water communications of 
North America, aud have thereby rendered valuable 
aid to the commerce of the Old World.” 

Itis the same man who has projected the ship rail- 
way across the Isthmus of Tehuantepec, and if his 
plaus are not thwarted by unwarranted government in- 

*terference, there is reason to believe that ere yet the 
graceful masts and trailing yards of majestic ships will 
beseen to mingle with tropic palms in the mountain 
fastnesses of the Cordilleras. 

In our illustrations, Fig. 1 shows an elevation of the 
adjusting of the screw standard for supporting the ves- 
sel on the pontoon, the detail of these standards being 
given in Fig. 4. A is‘the standard, having a head plate 
with universal joint, its top cushioned with rubber or 
canvas, to prevent damage to the ship; B is an adjust- 
ing nut, which, when the rams are down, stops the de- 
scent of the jack by contact with the top side of the 
main girder, C, on which they will rest, D being the top 
of the hydraulic jack of the pontoon, the number of these 

jacks used being better shown in Fig. 

3, a section of the fluating pontoon, 

EF G, in Fig. 2, show the section- 

al girders by which the weight of 
the vessel is distributed on the jacks. 


at least something in his scheme, a TOE - 
and he was given the contract, with HaCaT 
the proviso that be should not be 
paid until he had secured the depths 
and widths of channel specified in 
the contract. 

When he undertook the work, the 
depthsin the crests of the bars in 
the Gulf, outside of the land, were 
13 feet at the Southwest Pass, 11 
feet at the Pass a Loutre, and 8 feet 
at the South Pass, all measured at one ee oe Pe en : 
mean low water. From the very Figs. 5 & 6—ILLUSTRATIONS OF THE TURNTA 
inception of his jetty system it was 
a remarkable success; the South Pass deepened more and| The fame of Mr. Eads, and his new interpretation of the 
more by the scour of the river, until apon its shoalest spot | Old World’s jetty system, soon became an absorbing topic 
he had 80 feet of water—a depth it maintains to this day,| among hydrographers and engineers far and near. The 
when the Great Easter, the largest ship in the world, is] Prince of Wales himself presented him with the Albert 
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H shows oue of the upper pontoon 
sections. J shows arrangement in 
connection with the pump on pump- 
ing tower, L, to distribute the load 
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of the vessel equally on all the jacks, 
Tand K show the arrangement by 
which the water is exhausted from 
the pontoon. On each side of the 
basin there are several rods on top 
of which are nuts capable of hold- 
ing the pontoon, to prevent its ris- 
ing above the level of the railway 
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BLE. when the ship and cradle have been 


taken off. Figs. 5 and 6 show a plan 


and sectional view of the floating turntable, and Fig. 7a 
perspective view, with a ship on the turntable. 


TuE castor bean plant, says the Los Angles (Cal.) Herald, 


able to cross the spot where, ten years ago, there was only | medal. This medal is inscribed: has been found very efficacious in killivg grasshoppers by th 
9 feet of water, ‘Captain James Buchanan Eads, the distinguished Ameri-| million, and is also useful for killing flies. ; 


Fig. 7.-THE INTEROCEANIC SHIP RAILWAY.—THE’ 
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ENGINEERING INVENTIONS. 


A car coupling has been patented by Mr. 
William Stamp, of Susquehanna Depot, Pa. This in- 
vention covers a novel construction and arrangement: 
of parts to facilitate the coupling and uncoupling of 
cars in making up and breaking trains, and the device 
can be worked at the side of the train as the cars pass 
the train men, thus promoting safety and convenience. 

A spark arrester has been patented by Mr. 
James R. Werth, of Richmond, Va. This inveniion 
covers several novel featuves, a greater area of netting 
surface being obtained, and the plane in which the net- 
ting lies being parallel with the line of the blast, while 
no attempt is made to separate the smoke from the 
sparks until after the mingling of the same with the 
exhaust gleam, 

A method of casting car wheels has been 
patented by Mr. William Wilmington, of Toledo, O. 
This invention relates to a former patented improve- 
ment of the sameinventor, and by it thechill harden- 
ing properties of molten cast iron are modified in vari- 
ous degrees by a method of imparting rich ferro-man- 
ganese to tbe molten iron immediately before or at the 
time the iron is entering the mould, so the iron com- 
posing the brackets and flange of the wheel is some- 
what modified without materially affecting the iron of 
the tread. 

——_ 9 


MECHANICAL INVENTIONS, 


A screw cutting machine has been patented 
by Mr. Edward H. Freter, of Roedelheim, near Frank- 
fort-on-the-Main, Germany. It has a hollow head 
stock epindle, pawl, chuck, sliding rests, die spindle, 
cog wheels, with various novel features of construction 
and arrangement for operating a chuck gripping mech- 
anism, feeding the wire, and other details of a com- 
plete screw cutting machine, 


ooo 
MISCELLANEOUS INVENTIONS, 


A fire escape has been patent¢d by Mr. 
William Craddock, of New York city. It is construct- 
ed with a carriage moving up and down on guide ropes 
attached at their upper e:ds to bars fixed to the build. 
ing, and at their lower ends to a bar or plaie fixed ina 
vault beneath the sidewalk. 

A check rein clip has been patented by 
Mr. Frederick J. Smith, of Brooklyn, N.Y. Tiis in- 
vention covers a special construction and arrangement 
of parts whereby the horse may be both checked and 
unchecked without the necessity of leaving the vehicle 
and without stopping the motion of the horse. 

A peanut roaster has been patented by Mr. 
Louis Rosenkranz, of Rhinebeck, N.Y. It combines 
a heater, roasting drum, and warming box in which 
the peanuts are placed after being roasted, ull contri 
ed to secure an efficient distribution of heat and eco- 
nomical working. 

A wrench has been patented by Mr. Joseph 
Lussier, of Minneapolis, Minn. This invention relates 
to wrenches having rocking or adjustable heads, and is 
especially designed for use in corners and other hardly 
accessible places, where it is inconvenient or impossi- 
ble to use an ordinary wrench. 

A scaffold clamp has been pateated by Mr. 
Arthur B. Flach, of New York city. It consists of a 
U-shaped bar having hooks on its free ends and pegs 
or studs on the inner surface of its cross piecc, 
making an improved clamp for uniting and holding to- 
gether the posts and beams used in erecting scaffolding. 

A life preserver has been patented by Mr. 
Zenane N. De Ledochowski, of La Salle, Ill. It is 
formed of a buoyant ring, with a bag for receiving the 
body, the ring having also a float with inflatable pock- 
ets, while on the top of the float are attached slabs of 
cork, and pockets are formed for receiving different 
articles, 

A seal padlock has been patented by Mr. 
David B. Reeve, of New York city. It has in its top a 
slot, through which a ticket or card can be passed into 
thecasing, the card covering an opening in front of the 
casing, so if the ghackle is to be released the card must. 
be cut or destroyed to permit pushing to one side the 
locking hook in the lock, 

A staple setting instrument has been pa- 
tented by Mr. Henry Rose, of Fayette, Mo. It resem- 
bles generally a pair of tongs or pliers, with two cross- 
ing links pivoted together, the rear portions of which 
form handles, and the forward portions making jaws, 
constituting a setting implement for metallic staples 
for closing seams in boots and shoes, clothing, etc. 


An improved kind of plated ware has been 
patented by Mr. William A. Warner, of Syracuse, N. 
Y. The impruvement is more especially designed for 
articles such as spoons, forks, etc., and covers a novel 
means of plating, whereby the portions most exposed 
shall receive a heavier plate without making apparent 
any extra ridge or film of metal at such places 

A saddle girth has been patented by Mr. 
Peter J. Pefley, of Boise City, IdaboTer. It combines 
two bands or strap pieces witha transverse brace bar 
held at the cnds in the centers of the bands by straps, 
so the bands can be beld ata greater or less distance 
from each other, and the girths can be adjusted to be 
wider or narrower as desired. 

A stove truck has been patented by Mr. 
John G. Arnold, of Wellsville, N. Y. Combined with 
a frame having casters is an additional frame connect- 
ed with and held above the first by pivoted links, thus 
adapting the upper frame to swing upward and for- 
ward, and making’a truck to facilitate the lifting and 
moving of stoves. 

A back band has been patented by Mr. 
James B. McHugh, of Ambrosia, La. It is for draught 
animals. and made of aweb of woven material with 
attached end skirts of leather, with buckles and straps, 
securing greater comfort for the horse, and so the con- 
nection of the band with the trace chains may be 
easily changed. while the band may be readily Jength- 
ened or shortened, 


A see saw has been patented by Mr. Jesse 
M. Harr, of Baltimore, Md. It is so constructed that 
the seats may be kept horizontal, and the device is 
easily operated by very young children, a slight pres- ; 
sure on the treadles working it when the occupants are 
of equal weight, while, when the occupantsareof un- 
equal weight, they may be readily balanced by adjust- 
able weights, 

A brick machine has been patented by Mr. 
Charles A. Tarragon, of Portland, Oregon, It-is made 
with a vertical shaft placed in a vertical hollow cylin- 
der, and baving radial arms carrying teeth to break up } 
the clay, and plates to force the clay through a grate 
secured in the cylinder, whereby the clay will be 
crushed as it passes down into the machine, with other } 
novel features, i 

A compound harness for Jacquard looms : 
has been patented by Messrs, Holden Rigby and David | 
Lindsay, of Paterson, N.J. ‘his invention, with sev- 
eral other novel features, covers the use of rubber 
washers, whereby the shafts connected to the hooks 
are kept from wearing the knots, the construction and | 
combination of parts being especially adapted to pro- 
mote durability, | 

An adding machine has been patented by | 
Mr. Martin O. Dolson, of Eldorado, Kansas. This ! 
invention covers a novel construction and combination 
of parts for rapidly and accurately adding columns of 
figuies by moving a little crank handle which moves 
hands over dials, one representing the units up to 
one hundred, another toa thousand, the third to ten 
thousand, etc. 

A nut lock has been patented by Mr. Eras- 
tus J. Clark, of Urbana, Tll. This invention covers two 
forms of nut lock, one of which ig intended primarily 
for railway rails, while the other is for general use, in 
the former one the key being adapted to take a bearing 
on the flange of the rail jnstead of throwing a strain 
upon the washer, whilethe key is also adapted to act 
by gravity. 

A calcimine composition and method of 
preparing the same has been patented by Mr. George 
A. Marsh, Jr., of Sandusky, Ohio. It consists of glue, | 
gum tragacanth, water, and ground plaster, prepared 
and mixed in a special way, so that when ground and 
ready for use it will not harden in the pail, may be 
mixed with cold water, and will spread smoothly and 
easily and be freefrom cracking, 

An auger handle has been patented by Mr. ! 
Henry Sager, of Girardville, Pa. It is a simple aud | 
substantial handle, from which the auger will not slip | 
when pulling chips out of the hole, although it may be | 
readily detached for changing the augers, and itis so, 
constructed that one arm may be detached and the! 
other used in the manner of a wrench for turning the ! 
anger in a close corner. 7 l 

A sash balance has been patented by Mr. : 
Jonathan D. Price, of Cherokee, lowa. It consists of | 
aframe or plate with a small projecting cog wheel ' 
working against a loose, block shaped detent which 
bears on one side against one spring and on the other 
side against another, which locks the cog wheel strong- 
ly enough to hold the sash through a rack or toothed ! 
bar attached to the frame, 

A lock has been patented by Messrs. Ru-' 
dolf E. Woodrich, of New York, and Charles Lang- | 
bein, of Brooklyn, N. Y. This invention covers an im- : 
provement on a former patented invention of the same ! 
inventors, and provides a lock which can be fixed and | 
held in place without the use of screws, and can be ad- , 
justed at different lengths, and in such manner, if ; 
desired, that it,cannot be unlocked from the outside, 

A pea and bean sheller has been patented | 
by Mr. Ellis R. Young, of Thomasville, Ga. This in- 
vention relates to rotary mills, in which circles of long 
teeth on one plane are opposed by circles of short teeth | 
on the other plane, the teeth alternating with each 
other on each plane, and tending to catch hold of the 
shells with more certainty than if the points were in a 
single plane, while the opposing teeth are not near | 
enough together to damage the fruit, 

A hoisting gear has been patented by Mr. | 
Wiliam W. Wythe, of Ocean Grove, N.J, This in- 
vention relates to an improvement on a former patent- | 
ed invention of the sameinventor, and consists in the 
combination with a yoke of a gear wheel and a grooved 
pulley united or made integral and journaled in the ; 
yoke, and a gear wheel and friction pulley united and | 
journaled in the lower end of the yoke, the gear wheels 
engaging and the friction pulley pressing the hoisting | 
rope in the grooved pulley, 
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Business aud Personal. 


The Chargefor Insertion under this head 1s One Dollar ' 
« line for each insertion ; about eight words to a line. 
Advertisements anust be received at publication office 
asearly as Thursday morning to upper in next issue. 


Whistles, Injectors, Damper Regulators; guaranteed. 
Special C. O. D, prices. A. G. Brooks, 261 N. 8d St., Phila. 


We consicer the Remington Type-writer an efficient : 
aidin our correspondence, and its absence from the 
office for a single day would prove a serious drawback to | 
the proper execution of the same. . | 

WINCHESTER REPEATING ARMS CO., ‘ 
New Haven,Conn. | 

The Remington Type-writer is the one used by the ! 
United States Government. Wyckoff, Seamans & Bene- | 
dict, 281 and 283 Broadway, New York city, sole agents. | 


For Sale.—One heavy Driving Wheel Quartering Ma- | 
chine, with allits attachments. Address Baldwin Loco- 
motive Works, Philadelphia, Pa. 


Young Men! Read This! 
The Vottaic BELT Co., of Marshall, Micb., offer to , 
send their celebrated EKLECTRO-VOLTAIC BELT and 
other ELECTRIC APPLIANCES on trial for thirty days, 
tomen (young or old) afflicted with nervous debility, 
loss of vitality and manhood, and all kindred troubles. 
Also for rheumatism, neuralgia. paralysis, and many 
other diseases. Complete restoration to health, vigor, 
and manhood guaranteed. No risk is incurred,as thirty 
days’ trial is allowed. Write them at once for illustrated 
pamphiet free, 


t 


a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 


; mation on any special engineering. mechanical, or scien- 


; Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p. 390. 


stitute, 70 and 72 West 23d St., N. Y. 


Agents with $2 capital wanted. Brown, Elliott & 
Spears, Silver Creek, N. Y. 

Inventor desires to correspond with manufacturers 
for introduction of sheet metal Tubular Steam Radiat- 
ors, or will sell patents. Efficient, strong, cheap, light. 
John Gormly, Provo, Utah. . 

The Cartridge Whistle, advertised in this issue by J. 
A. Ross & Cu.,is considered by all users to be fully 
worth the price asked. ; 

Second-hand machinery and tools for machine and 
placksmith shops wanted. Address Thos. R. Sharp, No. 
1 Broadway. New York. 

Signs.—How to prevent boards from splitting, bulg- 
ing, and opening at the joints, free. Address J.G. Jory, 
Baltimore, Md. 

Cheap, cheap, cheap. Best Popular Science Works. 
J. Fitzgerald, 20 Lafayette Place, N. Y. Catalogue free. 


Experimental Machinery Perfected, 
models, patterns, etc. Tolhurst Machine Works, 'Troy. 
NY. 

Brush Electric Are Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam snd Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co..44 Wuashing- 
ton St., Boston; 97 Liberty St., N,Y. Send for Catalogue. 

Quinn’s device for stopping leaks in boiler tubes. 
Address 8. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mi}] Co.,10 Barclay Street, N. Y. 

Walrus aud Sea Lion Leather for polishing all kinds 
of metal. Greene, Tweed & Co., New York. 


Wanted.—Patented articles or machinery to manufac- 
tureandintroduce. Lexington Mfg. Co., Lexington, Ky. 

‘* How to Keep Boilers Clean.’? Book sent free by 
James F, Hotchkiss, 86 John St., New York. 


Stationary, Marine, Portable, and Locomotive Boilers 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J. 


The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N. J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Send for Montitly Machinery List 
to the George Place Machinery Company, 
121 Chumbers and 103 Reade Streets, New York. 

Tron Planer, Lathe, Drill, and other machine tools of 

modermdesign. New Haven Mfg. Co., New Haven, Conn. 


Tf an invention has not been patented in the Unised+ 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENITIFIC AMERICAN Patent 
agency, 361 Broadway, New York. 

Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. —Sole manufacturers cast nickel an- 
odes, pure nicke' salts. polishingcompositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 


Supplement Catalogue. --Persons in pursuit of infor- 


tific subject, can bave catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLUMENT sent to them free. 
The SUPPLEMENT Contains lengthy articies embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built toorder. &. E. Garvin & Co., 139 Center St., N. Y. 


Curtis Pressure Regulator and Steam Trap. See p. 390 


Drop Forgings. Billings & Spencer Co., Hartford, Conn, 


Practical Instruction in Steam Engineering, and situ- 
ations furnished. Send for pamphlets. Nationa] In- 


Weare sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Clark’s Rubber Wheels. See adv. next issue. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R, Dudgeon, 24 Columbia St., New York. 


Emerson’s 1884-8" Book of Saws. New matter. 75,000. 
Free. Emerson, Smith & Co., Limited, Beaver Falls, Pa. 


Hoisting Engines. Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 


Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 422. 
Munson’s Improved Portable Mills, Utica, N. Y. 


Machine for grooving chilled rolls for flour mills, 
Pratt & Whitney Co., Hartford, Conn. 


Linen Safety Hose, all sizes, at greatly reduced prices, 
Greene, Tweed & Co., New York. 


Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 422. 


For best low price Planer and Matcher. and latest 
improved Sash, Door, and Biini Machinery, Send for 
catalogue to Rowley & liermance, Williamsport, Pa. 


Catalogue of Books, 128 pages, for Engineers and 
Flectricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N.Y. 


A Present to Every Lady ! 


A 5 cent book on Art Needle Work and Crazy Patch- 
work, with 100 new stitches and transferable designs 
and full instructions fur the work, will be given to every 
new subscriber to Strawbridge & Clothier’s Fashion 
Quarterly. This offer only holds good to February 1, 
1885. 

The Fashion Magazine contains 120 large pages, with 
over 1,000 illustrations each issue, and is the cheapest 
magazine in the world. Cut out this notice and mail 
with 50 cents, the price of a year’s subscription, to 

STRAWBRIDGE & CLOTHIER, 
Eighth and Market Sts., Phila, 
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The Porter-Allen High Speed Steam Engine. South- 
wark Foundry& Mach. Co.,430 Washington Ave., Phil,Pa. 
Split Pulleys at low prices, and of same strength and 


appeurance as Whole Pulleys. Yocom & Son’s Shafting 
Works. Drinker St., Vhiladelphia. la. 


Souevies 


—e 


HINTS TO CORRESPONDENTS. 


Name and Address must accompany all letters, 
or no aitention will be paid thereto. This is for our 
information, and not for publication, 

References to former articles or answers should 
give dare of paper and page or number of question. 

Buguirice not answered in reasonable time should 

e repeated; correspondents will bear in mind that 
some answers’ require not a little research. and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take hie turn, 

Special Information requests on matters of 
personal rather than general interest. and requests 
for Eromipe Answers by Letter, shouid be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration, 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals seut forexamination should be distinctly 
marked or labeled, 


(1) F. N.—Plante’s secondary battery is 
put through a long course of preparation before it is 
ready for use. The preparation consists in submitting 
the plates to an electric current, at first changing the 
poles at stated times, and finally finishing up for a 
longer period with the current passing in one direc- 
tion, The more recent secondary batteries are con- 
structed with lead plates to which is applied minium— 
red oxide of lead. These platesneed no special pre- 
paration. 


(2) L, A. asks: The strength of alcoholic 
liquids is quoted differently in various countries-of con- 
sumption, viz.: In degrees of Sykes’, Dycas’, Baume’s, 
and Cartier’s hydrometer; in bubbles, whatever that 
may mean; in centigrades of Gay-Lussac; in per cents 
absolute alcohol, etc. Can you give me the exact 
equivalent of 40 over proof in either of the above deter- 
minations or denominations, or else name a book con- 
taining complete tables of comparison? A. Proof spirit, 
according tothe United States national tax law of 1862, 
is that proof of a liquor which corresponds to £0 degrees 
of Tralles hydrometer at the temperature of 60° F. 
Proof spirit therefore is of the alcoholic strength of 50 
per cent by volume, having a specific gravity of 0°9385, 
or amixtureof equal quantities of absolute alcohol at 
the specific gravity of 0°793 and distilled water at 60° 
Fah. In other words, proof spirit is one-half pure 
water and half absolute alcohol. Proof on the Gendar 
scale is equal to50 on the Tralles scale, so that 40-over 


proof on the Gendar scale would be equal to %0 on the 


Tralles scale, and equal to 0°8892 specific gravity, equal 
to between 28° and 27° Baume—liquids lighter than 
water. In Dick’s Cyclopadia of Practical Receipts you 
will find as much information as anywhere. The other 
book you ask for can be furnished by New York 
dealers. 


(3) W. H. A. writes: Will you please in- 
form me what kind of glue is used for making guitars, 
and why pine is always used for the sounding board? 
Is there a better wood for the purp)se? If so, what is 
it? What is used for filling hard wood for instruments, 
also the best varnish for finishing? Is there a treatise 
published onthe manufacture of the guitar? A. For 
glue use a good quality of the ordinary article. It has 
been found that pine has the greatest vivratory power 
and has the straightest grain. No better wood is 
known. There are various filling compositions, con- 
sisting of equal parts by weight of whiting, plaster of 
Paris, pumice stone, and litharge,to which may be 
added in suitable proportions to matchcolor a little 
French yellow asphaltum, Vandyke brown. Mix with 
1 part japan, 2 ounces boiled oil, and 4 ounces turpen- 
tine. Grind fine ina mill. There is no special book 
on the subject as far as we know, but Moore’s Universal 
Assistant and Complete Mechanic contains a great 
number of receipts that would be useful, 


(4) E. W. M. writes: Within the -past 
month, and at least three weeks constant, when disrob- 
ing at night preparatory to retiring, in taking off the 
pantaloons at least a dozen sparks or fiashes of light, 


| like a phosphorescent gieam, make their‘appearance on 


each leg. During the time these flashes make their ap- 
pearance, there is a sort of hissing or cracking noise. 
A. The phenomenon described by you is common in 
houses in which the atmosphere is very dry, and in ar- 
ticles of clothing not liable to absorb moisture. You 
lave probably discovered that it occurs only on what 
might be called good electrical days, that is, in dry, 
cool weather. 


(5) J. A. D. writes: About a year ago I 
built a fence, using three8 by 8 inch posts, which 
were supposed tohave been seasoned. I primed them 
with ready mixed white paint, and afterward gave them 
two coats of whire lead (Atlantic) and linseed oil; in 
a few weeks the paint blistered and crackedoff. I 
sandpapered them and gave them another coat, but the 
same thing happened again. It has fallen off four 
times. Can you tell me the cause, and what will stop 
it? A. Probably the ground is wet, and the posts ab- 
sorb water. ‘The sun heating the paint may vaporize 
the water under it eufficiently for blistering. Try 
covering the parts of the posts underground with tar. 


(6) C. M. G. asks how glass may be success- 
fully coated with mercury or quicksilver so as to make 
a mirror, A. The usual method of coating glass with 
the amalgam of tin and mercury is to spread asheet 
of tin foil evenly upon a flat stone table, and cover it 
uniformly to the depth of an eighth of an inch with 
clean mercury. A plate of glass perfectly clean is 
floated on the mercury carefully, 80 as to exclude all 
air bubbles. It is then pressed down by loading it 
with weights sufficient to press out all of the mercury 
which remains fluid, The glass is allowed to remain 
in this condition for about twenty-four hours,when it is 
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raised carefully upon its edge, and allowed to remain 
for some days in that position. Tosilver convex and 
concave mirrors with amalgam requires a mould, usually 
made of plaster of Paris. 


(7) O. S. writes: 1. Is it to be taken for 
granted that a wooden house on clayey loam is damp. 
evenif location be well drained? A. Ahouseon clayey 
loam is noi necessarily damp because of its situation. 
Such soil is generally more damp than a sandy soil, yet 
thorough ventilation of cellar, as well as drainage, isa 
vital pointin its sanitary condition when so situated. 
2. Does a cistern of water, covered with boards, in a 
cellar where there is a furnace, add, by evaporation, to 
the dampnessofa house, evenif the board covering is 
dry and thereisno sign of moisture about the cistern? 
A. A cistern should not be tolerated in a cellar, accord- 
ing with modern sanitary practice. They are asource of 
miasma. 38. Of two houses or more situated on the 
same street, with same foundations,cellar, and soil, and 
built alike injevery,respect: apparently, is the one which 
shows the most frost on the windows, during winter, 
the dampest house, or is theresome other way to ac- 
count for thefrost? A. Frost on windows in freezing 
weather indicates a moist atmosphere within, but does 
not always indicate a damp house. There are many 
reasons for a damp atmosphere within a house, such as 
the evapora'ion of water on stoves or furnaces, the 
use of baths, etc. he kitchen on a wash day is 
enough to soak a whole house. ‘The hygrometric con- 
ditiou of the atmusphere within a house should cor- 
respond with the mean hygrometric condition of the 
outer atmosphere in fair weather, or from 60° to %0° of 
saiuration. 4. What is the proper temperature for liv- 
ing rooms during the winter months? A. 65° to 75°, 
according to the vitality of the persons occupying the 
rooms. 5. What is the proper temperature for sleeping 
rooms? A. 45° to 55°, for reasons in fourth question. 


(8) A. B. writes: 1. I have an engine as 
follows: 14inches diameter of cylinder by 24 inches 
length of stroke. Wishing to ascertain the horse power 
of it, by mycalculation I got 40°%3. AmI correct or 
not? A. Nearly correct for a mean engine pressure of 
40 pounds and piston speed of 200 feet per minute. 2, 
How can it be ascertained what amount of power cer- 
tain part of machine:y requires more than another part 
of machinery run by the same engine? A. Only by the 
use of a dynamometer, which you will find described 
and illustratedin ScrENTIFIC AMERICAN SUPPLEMENT, 
Nos. 194, 272, 809, 314. 


(9) P. R.—In ship building, salting is con- 
sidered beneficial as a preservative. The best rock salt 
is used, placed between the frames, 


| 


(10) F. W. P.—The brilliant star now seen 
in theeastat early moruistheplanet Venus. Thismay 
have been the star of Bethlehem. 

(11) E. B. asks the composition of metal 


that-faucetkzey- makers Use, Tat does not tarnish when 
exposed to the air. A Supposed to be whatis called 
Britanvia metal, composed of 25 parts tin, 50 parts an- 


‘timony, and 25 parts lead; or pewter made of tin 8 parts, 
lead 2 parts, or a little harder of tin 8 paris, antimony 
2 parts. 


(12) J. M. H. asks a recipe for brightening 
and polishing the nickel plating ona bicycle, and for 
preventingrust on same. A. Rouge witha little fresh 
lard or lard oil, on a wash leather or piece of buckskin. 
Rub the bright parts, using as little of the rouge and oil 
as possible; wipe off with a clean rag slighily oiled. Re- 
peat the wiping every day, and polishing as often as ne- 
cessary. 


(18) H. P. G. asks where the largest saw 
milj in the United States is located, and capacity of 
same. A. One mill at Winona, Minn., cuts 250,000 feet 
of lumber per day, and several from 150,000 to 200,000 
feet per day. Some Michigan mills run from 100,000 to 
200,000 feet per day. 

(14) L. S. R.—For information on batteries 
for plating consult SupPLEMENT, No. 310; it would re- 
quire thirty ceils of Bunsen battery to produce a light 
equal to that of a good gas jet. We cannot advise you 
to try producing electric light by means of batteries. 


(15) E. W. E. asks: What will take the 


rust off nickel plating without removing the plating? 
A. Try rouge applied with a chamois skin. 


(16) W. R.—You cannot make rubber 
moulds by melting rubber and pouring it over the pat- 
tern, as in the case of gelatine moulds. The rubber 
must be vulcanized; any one who understands working 
rubber could make you such moulds. 


(17) F. H. B. writes: I have some office 
windows which my predecessor had frosted. How may 
Iremove the frosting? A. Only by grinding and re- 


polishing, which would be very expensive. If it is or- 
diaary paint, you can remove it with a strong solution 
of caustic potash. 


(18) R. C. H. asks whether there is any nu- 
triment in buckwheat hulls. A. Little or none. 


(19) D. C.—There is no method of bright- 
ening up gold frames other than regilding them. Pla- 
tinum incancescent lamps are not practicable; it would 
take a large number of gravity cells torun such a lamp; 
a battery of the Buusen bicbromate type would be 
better. 

(20) H. W. asks how to refine an old silver 
solution, and how to get the silver out. A. Add salt so- 
lution until a white precipitate ceases toform. Collect 
this white powder on a filter paper, and mix with borax 
and fuse inasmall sand crucible. The silver will col- 
lectin alump inthe bottom of the crucible, and on 
breaking open the crucible, can readily be taken out. 


(21) L. E. R. Co.—Stick rouge as used by 
the jewelers is supposed to be made with paraffineas a 
cementing element, as little as will hold the rouge to- 
gether. 

(22) F. G. H.—Paraffine and creosote are 
no doubt good preservatives for fence posts aud shingles, 
but too expensive for general use. Coal tar is much 
used, and is no doubt cheaper. Crude paraffine can be 


had at from 7 to 8 cents a pound, Crude creosote, abont 
the same, 


(23) F. W. F. asks how the imitation of 
amber is made which is used on cheap cigar holders, 
etc. A. Areceiptfor imitation amber is given on page 
210 of SorznTIFIC AMERICAN, for October 6, 1883. 


(24) P. O. B. asks (1) how much coal two 56 
horse power boilers and two 50 horse power engines 
will consume in 12 hours. A. From 244 to 5 pounds of 
coal per horse power per hour, according to the con- 
struction of boiler and engines. 2. Can I make an Edi- 
son dynamo to supply six 16 candle power lamp work 
with an engine of two-thirds horse power? A. 
We do not think you can work sixteen candle power 
lamps with an engine of the size given, aseconomy in 
dynamos decreases with the gize. For information on 
making small dynamos consult Gordon on Electric 
Light or Dredge’s Electric Illumination, 


(25) J. H. asks if a man is required to have 
engineer’s papers orlicense toruna steam launch'25 feet 
long ona fresh water river? A. Yes. 2. What speed 
will a boat of that length make against a current 3 
miles per hour with a 5x6 engine and a 22 inch wheel? 
A. If a good model boat, probably 4% miles per hour; 
possibly 5 miles, 


(26) J. T. G. asks how to get daylight into 
aroom having a large window space, there being a 
blank brick wall about five feet distant from the side 
of building. A. The common method of illuminating 
such rooms as you describe is to place outside of a 
window a mirror arranged al an angle of 45 degrees, 
which will receive the light from the sky aud throw it 
into the room. 


(27) P. B. asks what the preparation is for 
the portable electric lighter. A. For your battery 
make a saturated solution of bichromate of potash in 
hot water, allow it to cool, then add to the solution 
one-fifth of its bulk of commercial sulphuric acid; this 
will heat the solution and redissolve the crystals formed 
on cooling the aqueous solution. To every pound of 
this solution add a half drachm of bisulphate of mer- 
cury. 


(28) J. H. M.—We believe that the Uni- 


versity of New York gives much attention to biology. 


(29) E, H. C. asks our advice how he may 
become a civil engineer. A. If you can associate your- 
self in some capacity with a first class civil engineer, so 
that you might study and practice with him, we think 
it would be your best course. You might, however, 
enter some of our technical schools, and takea coursein 
civil engineering. If you wish to pursue the study 
alone, you might send to some of the technical schools 
for their prospectus, and pursuethe course laid down 
for their students. 

(30) R. G. asks: Why is the point 32 degrees 


below the freezing point on Fahrenheit’s thermometer 


called zero? A. The Fahrenheit thermometer seate+pipe inserted at the water level. 


was invented in 1714; a mixture of equal weights of 
sal ammoniac and snow produced the lowest artificial 
temperature then known, and was thought to represent 
absolute cold, which was marked as the zero point of 
the scale. The interval between this point and the 
boiling point of water was divided into 212 degrees; the 
melting point of ice is at 82 degrees of this scale. 


(81) A. A. A. writes: What canI do t 


stop my eyes from tearing? My time is very preciogs 
to me, and very often this tearing of my eyes prevepts 
me from learning, Istudy in the evening for alout 
three hours, and one in the morning. Do you thi 
does any harm to myeyes? A. The eyes are too 
cate and tooimportant to be treated by random a 
Much injury is constantly caused by so doing. 
good physician for treatment; that is your only wise 
course. At your age there must be some speciak per- 
haps local, cause for the increase of the lachrynfl se- 
cretion, and you may injure your eyesight <a 


by attempting to remove it without sufficient ows 
ledge. 

(82) L. L. D. asks the cause of the dis& 
called “ hives,” also its cure,if there isany. A. 
trouble is caused by a pexversion of the digestive: 
tions accompanied by a disturbance of the circulatio' 
It is not attended with danger, and is of importance 
only from the annoyance which it causes. Relief may’ 
be obtained in most instances by the use of cream tar- 
tar daily to such extent as to move the bowels slightly. |’ 


Make a strong solution, sweeten it pleasantly, and take | 


a teaspoonful, say after each meal, until the effect 
above mentioned is produced, and continue the treat- 
ment until the hives cease to be troublesome. 


(83) L. C. Z.—For browning gun barrels, 


wet a piece of rag with antimony chloride, dip it into | 


olive oil, and rub the barrel over. In 48 hours it 
will be covered with a fine coat of rust; then rub down 


the rust with a scratch brush and wipe with boiled | 


linseed oil. All varnish orold dry oil must be removed 
before the application of the chloride by caustic potash, 


orif a plain barrel fine emery cloth may be used. A : 


fresh, clean surface gives the best result. 


(84) L D. W. & Co., ask bow to treat 
rancid or old butter to make it sweet. A. Rancid but- 
ter may be restored, or at all events greatly improved, 
by melting it with some freshly burnt and coarsely 
powdered animal charcoal (which has been thoroughly 
freed from dust by sifting) in a water bath, and then 
straining it through clean flannel. A better and less 
troublesome method is to well wash the butter with 
some good new milk, and next with cold spring 
water. Butyric acid, on the presence of which rancidity 
depends, is freely soluble in fresh milk. 


(35) R. W. C.—There is no part of chem- 
istry devoted to this special subject of the internal cor- 
rosionof marine boilers. There is alarge “ blue book’’ 
of the British Admiralty devoted to the subject. The 
trouble with the decay of steam boilersseems to be 
beyond the reach of chemistry. 


(36) W. W.S8. asks what to use that will 
brighten up, and make shine as when new, white metal 
or nickel plated show cases that have become tarnished, 
dull, and dirty. A. Ordinary rouge is used by nickel 
platers. The followiug is excellent: Take equal parts 
of precipitated iron carbonate and prepared chalk, 
or take quicksilver with chalk half an ounce, and 


1 


prepared chalk 2 ounces; mix them. When used, adda 


small quantity of alcohol, and rub with chamois leather. 


(87) J. Y. asks for information concerning 
the manufacture of nitrate of silver. A. Silver nitrate is 
prepared by dissolving silver in nitric ucid and evapo- 
rating to crystallization. This operation is repeated 
until the crystals are considered sufficiently pure. 


(88) S. M. G. asks how to make a gum to 
put on cardboard so that when wanted for use it can 
be moistened the same as stamps or envelopes. A. 
Use gum dextrine, 2 parts; water, 5 parts ; acetic acid, 
1 part; dissolve by aid of heat and add 1 part alcohol. 


(89) J. G. writes: We are heating our office 
by steam. The boiler ison the basement fioor. We 
intend carrying the pipes to the second and third fioors. 
Can the condensed steam be returned to the boiler? 
If so, at what’particular place on the boiler? A. Re- 
turn the water of condensation to avy part of the boiler 
where the feed is usually supplied; generally at the 
bottom of the front head near the handhole. In a 
closed return circuit the coils or radiator’ should not be 
less than from 8 to 5 feet above the water Jine, as the 
waterenters the boiler only by its gravity. Also the 
pipes conveying steam to the coils or radiators should 
be larger than for the discharge system, that the pres- 
sure in the whole line of pipe and oils shall be as near 
as possible to that in the boiler. 


(40) L. J. 8. writes: We use shellac varnish 
to varnish our fermenting tubs, which are of oak and 
pine woods; would paraffine heated (and the tubs 
heated), and then applied hot, be just asgood? Would 
it be detrimental to the beer fermentation, etc.? A. We 
think paraffine would answer your purpose, if applied 
to the wood when dry and hot. It would not affect the 
fermeniation. 

(41) J. C. asks: 1. Will a 184g inch pro- 
peller drive a boat 16 feet long by 3ft. 6 in. beam 8 miles 
an hour? A. We think your propeller should not be 
less than 15 or 16 inches diameter. 2. What is the best 
speed to run such a propeller? A. Engine should make 
3850 to 380 revolutions per minute. 

(42) B. G. F.—It is not necessary to super- 
heat the steam for digesting bone material. Steam at 
80 to 100 pounds pressure is equal to the work. Usea 
cylinder upright with a conical bottom made double 
for a steam jacket, and a short perforated coil upon the 


inside for direct steam upon the material. The digester | 


should have a strong manhole at the top and bottom, 
to facilitate charging and discharging. The whole to 
be made strong enough to work at 160 pounds pressure. 
The usual process is to charge the digester with bones 
one-half or two-thirds full, cover with water, and boil 
under the full pressure of the boiler, regulating the 
height of water by addition of steam through the per- 
forated pipe. Draw off the oil and grease through a 
When nomore oil or 
grease flows, blow out the water from a tap at the bot- 
tom, open the manholes,and discharge the bones at the 


botiom. Any boiler maker can make the apparatus re- : 


quired. 
(48) E. N. L. asks: t. How can I on a 
hort line of ordinary telegraph wire, say 200 feet long, 
duly insulated and connected to batteries, make resist- 


‘| ance sufficient to equal,100 miles, 1,000 miles, and 10,000 


miles, or a resistance that would indicate the same as 
if the same (electrical) currents were passing over 100, 
1,000, or 10,000 miles of the same wire? A. We know 


| of no means of producing an artificial circuit which 
will fulfill all of the conditions of the actual line. The | 
resistance of the circuit is an insignificant matter com- 
pared with leakages and the effects of induction. A 


telephone that will work through a, resistance equiva- 
lent to 10,000 miles of line wire might be incapable of 


working over an actial line 100 miles long. You can! 


readily supply the artificial resistance by means of an 


ordinary rheostat. 2. Does the electricity help carry | 
the human voice or any other sound along the wire, or ' 


does it simply insurethe same movements in the re- 
ceiving diaphragm as the sound waves make upon the 
© | transmitting diaphragm? A. The electric current does 


} not carry the sound, but reproduces in the receiving in- | 


strument movements similarto-these_in. the transmit~ 
tinginstrument. 3. How can I also make resistauce-to- 
sound alone, without any electric connection for the 


aine distance on the same length line (200 feet), that is, ; f 


, 1,000, or 10,000 miles. My particular object is loug}} 
distance telephoning. A. By. using a poor conductor’ 
of‘sound, or in some manner dumping the conductor go" 


‘ as to prevent its free vibration. 4. If you should re-. 


commend the getting of some instrument now in the - 


market, please state where it could be purchased. A, | 
You can purchase arheostat from any of the dealers in | 


electric instruments who advertise in our paper. 


(44) M. E.—For laying up your boilers for | 


the season, change the water by thoroughly blowing 
out, so as tohave it as fresh as possible, thenpump or 


put into the boiler about 3 quarts of kerosene oil for ' 


each 10 horse power, get up steam, and draw the fire; 
then blow out all of the water and close all openings to 
boiler. Clean flues and furnace thoroughly. If the 
boiler is set in brick work, time must be given for the 


brick furnace tocool down before blowing off,so the : 


hot brick work may not injure the shell by overheat- 


ing. Frequent blowing off is the only recourse, where | 


salt or brackish water is used, for preventing foaming 
or scale. 


(45) F. H. L. asks for a good and inexpen- | 


sive receipt for making aliquid cement for cementing 
leather, that will not be affected by the action of water 
and can beapplied cold and adhere the parts with little 
orno pressure, A. We know of nothing that can be ap- 
plied cold that is satisfactory,and therefore recom- 
mend the following: A good cement for splicing 
leather is gutta percha dissolved in carbon disulphide, 


until it isof the thickness of treacle; the parts to be 
cemented must first be well thinned down, then pour a ; 


small quantity of the cement on both ends, spreading 
it well so as to fill the pores of the leather; warm the 
parts over a fire for about half a minute, apply them 
quickly together, and hammer well. The bottle con- 


taining the cement shonld be tightly corked and kept ! 


in a cool place. 
page 3727 of ScIBNTIFIC AMERICAN SUPPLEMENT, No 
234, that can be used for this purpose. 
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Another excellent recipe is given on | 


INDEX OF INVENTIONS 


For which Letters Patent of the United 
States were Granted 


December 9, 1884, 
AND EACH BEARING THAT DATE 


| [See note at end of list about copies of these patents.] 


Adding machine, M. O. Dolson 
Amalgamator, J. Knoche 
Animal shears, F. W. Carter. 
Auger handle, H. Sager.... 
Axle lubricator, C. H. Cummings. 
Back-band. J. B. McHugh .......... i. 
Bug. See Mail bag. 


Bale tie, W. M. Jinkins. . 309,061 
Bale tie band, F. Cook........... 309.183 
Balloon or aerial ship, R. Thayer. 309.008 
Barrel, H. S. Tipton...............sseeeeceeeee shawn 309,010 
Battery. See Electric battery. 

Bearing, anti-friction, G. L. Brownell... .......-.. 308,873 


Bed, wardrobe, I. R. Van Slyke. 
Beer, preserving, W. M. Henderson 
Bessemer converters, etc.. manufacture of refrac- 


tory linings for, H. D. Pochin .................. 308,984 
Bicycle, L. C. Perkins.. ry «- 309,086 
Bitters, N. Kieffer - 308,900 


: Blind or shutter. window, Bristol & Page 
Block. See Brake block. 
Boiler. See Furnace boiler. 
Bolt. See Spring bolt. 
Bolting reel. D. Schindler...........sceeseceeeees Seki 
Bolting reel, J. Warrington i 
Book attachment, E. L. Yewell. 
Boot stretcher, I. W. Myers 
Boots or shoes, wearing plate for rubber, F. Rich- 
ardson 
Boots, shoes, etc., machine for manufacturing 
felt, L. Ruel 
Bottle, H. A. Chalvin.... 
Bottle stoppers, manufacture of vulcanized, Man- 


Steam boiler. 


Waring & Street.........seseceseees seceee seeeeee 309,072 
Bottling machine, J. Matthews...........+-..20...5 308,913 
Box. See Paper box. ; 

Brake. See Carriage brake. Locomotive brake. 


Vehicle brake. Wagon brake. 
Brake bloek, J. A. AJION..........ccccceseceeceees «+ 309,017 
Brick machine. C. A. Tarragon. 
Bridle box loop, L. C. Voorhees 
Bridge truss or girder. C. L. Strobel... 
Broom machine, 8. P. Fraley....... eee 
Brushes, machine for cutting top knots for black- 

ing, V. A. Mable 
Buckle, J. W. Meaker........... 
Buckle and loop, F. A. Neider . 
Buckle and strap attachment, J. P. Hisley .. 
Button, W. H. Halsey 
| Button or stud, separable, J. Wright.. 
| Button setting machine, G. A. Mosher... 
Calcimine composition -and preparing the same, 

G. A. Marsh. Jr 
:Can. See Milk can. 
; Cannon, pneumatic, W. A. Bartlett 
, Car basket rack, J. Denver............ .... 
; Car coupling, F. V. Isoire dit Provencal.. 
, Car coupling, W. Stamp...............+ : 
Car door hanger. E. Y. Moore..... 
Car draw bar, freight, W. A. Jones 
Car running gear, railway, T. B. Mackey........... 
Car safety attachment, railway, H. Listerud.. 
Car. stock, B. W. Rhodes 


Carburetors, automatic hydrocarbon feeding ap- 


i paratus, C. F. Copeland.......... ..... eee eee 308,877 
| Carriage brake, child’s, M. R. Dillin ............... 308,882 
‘Carrier. Sep Hay carrier. 
Cart, J. H. Tiffany... eee ccs eceees Mijsusbuldaees 
, Cartridge, 'l'. Yates ... ..... 
rtridge loader, F. H. Perry........ .. a eee «soe. 309,088 
ase. See Watch case. 
ting car wheels, W. Wilmington................ 309,120 


ment, manufacturing Portland, EK. F. Loiseau.. 309,150 


| hop grader, J. T. Obenchain ........... ..e.eeeeee 308.977 
hurn, A.J. Borland................. . 808,869 
| Cigar perforator, Larsen & Bersted............ eeees 808,906 
‘amp. See Scaffold clamp. 
Clay crushing machine, W. W. Waliace dsicedeasceess 309,174 


Clip. See Rein Clip. 
Cloeks.on telephone and other lines, circuit con- 


troller for electric, J. E. Smith..... .......... - 809,001 
Clocks synchronously, electric apparatus for sete 

ting, J.B. Smith............ Qeeeeee ce ceeeeee eens 309,000 
Cloth. machine for coating, W. H. Nash.. +++ 909,083 
Clutch, friction, W. D. Brock ........:.. 308,972 


Cock or faucet, W. J. Wilson. 
Cock, stop. W. M. Mixer...... aeadees 
| Coffee, rice, ete., apparatus. ‘for hulling, J. ‘A. 


308,938 
- 808,975 


i Villavicencio 


| Coffee roxster, J. Just 
| Collar and hame, combined horse, F. R. Hoge- 


308,889 


Combs, etc., manufacture of, O. B. Gallup..... .. 
Combustion apparatus, portable. W. L. Lowrey... 308,911 
Commode, cabinet, Q. S. Backus........ .......... 308,868 


Compressing and moulding powdery and pasty 
substances, machinery for, J. M. Willcox. 
309,117, 309,118 
- 308,986 


Converter, J. RE€SC.......-...eee eee ee 
Cooler. See Water cooler. 
| Cotton press, W.C. Pinson..................00. 
Cottor scraper attachment, J. H. McMurray. 
Coupling. See Car coupling. Strap coupling. 

Thill coupling. 
Crank shaft bearing and connection, S. F. Byrnes 308,949 
Cultivator, E. V. Caldwell.. ‘ . 809,130 
, Cultivaton, tongueless, J. 0. Humble 309,057 
‘Cutter. See Key seat cutter. Rotary cutter. 
Cutting, barrowing, «nd loosening ground, device 

for. J. W. Alderson.... +» 308,865 
Damper, C. L. WiJkins ... . + 309,178 
Desk and seat, school. H. Weber ~ 309,115 


+ 809,090 
308,920 


! Detector. See Low water detector. 
Dock or coffer dam, portable dry, F. Cox .. . 309,080 
Door check, E. F. Decker ........... sseeseeseeeeees 308.880 
Drill. See Grain drill. 

| Drilling machine, P. G@. March............. seseee oe 809,073 


308,898 
808.016 
309.064 
«-- 809,908 
-. 809,049 
+» 808,992 
- 809,114 
308,054 


Dust collector, IJ. Keiser... 
Dyeing. pattern, G. Witz 
Educational apparatus, 1.S. Kinch. 
Egg beater, O. Kitche 1 
| Egg holder, F. P. Hervey 
Electric battery, I. L. Roberts.. 
Electric gauge, C. D. Warner 
Blectric wire supporter, O. M. Draper........seeees 
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Electrical circuits, adjustable resistance for, F. 
-. 809,167 
«- 808,936 


Elevator shaft guard, C. Whittier ..... 
Engine. See Hot air engine. 
Extractor. See Honey extractor. 
tractor. 
File and holder, G. J. Murdock... 
Fire escape, W. Craddock ..... 
Fire escape. I. F. Good 
Fire escape, J. R. Koons........ 
Fire escape, M. H. Robb.. 
Fire kindler, F. D. Cordes 
Fire shield for roofs, etc., J. McCarroll 
Fish line and hook guard, W. W. Byington 
Fork. See Hay fork. 
Fork, 0. A. Lee.. 
Frame. See Quilting frame. 
Furnace, boiler, and evaporating pan, combined, 
E Ff. Reser.... . 
Furnace for the combustion of wet fuel, A. W. 
Colwell. a ands eee 808,951 
Furs, process ‘of and apparatus for removing wa- 
ter hairs from seal and other, J. W. Sutton.... 
Furniture, school, A. W. McVicar. 
Gauge. See Electric gauge. 
Gang plank, R. B. Ayres.. 
Gas regulator, F. Geissler ee 809,041 
Gas, tank for the reception and transportation of 


Wax ex- 


« 809,153 


» 809,031 
309,141 


308,867 


of natural, J. M. Bruce.........-....00-+--eeeeeee 308,948 
Germinating apparatus, Coldewe & Schonjahn... 309,182 | 
Girder, C. H. Kellogg . 4 - 809,038 | 


Girth, saddle, P.J. Pefley....... - 808,983 
Glucose and grape sugar from orn; etc, manu- 
facturing, Williams & Alberger 
Governor, F. D. Cummer 
Grading the particles of crushed stone, ores, ete. Ss. 
apparatus for, W. A. Goodyear ~- 809,043 
Grain binder needle, J. P. Bullock. - 309,026 
Grain drill, J. F. Keller... . ieee ~ 308,899 
Grain scouring machine, J. B. Harris. ~ 308,894 
Grinding mill, J. 1. Obenchain sees 808,976 
Guard. See Elevator shaft guard. Piano pedal 
guard. 
Hame attachment, R. K. Burt.................. 0008 309,129 
Handle. See Auger handle. Tool handle. 
Harrow, J. C. Williams..... sides casens 
Hat holder, O. Ii. Haubner. 


+++ 809.119 
- 309,047 


Hay carrier, E. C. Norton... ~ 309,157 
Hay fork, horse, F. H. Bolte ... « 809.022 
Hay tedder, J. D. Tracy...........ccccccecceseeseeeee 309,172 
Headlight, locomotive, E. L. Hall ....... « 309,044 
Heat conductor and radiator, M. Ryan (r). « 10.543 
Heel stiffener machine, S. Prior.. a4 309,161 
Hinge, W. M. Ducker........ . $08,888, 308,884 
Hinge, .J. T. Foster...... «ee 309,039 


Hinge. spring, J. H. Shaw.. -. 309, 104, 309,105 
lloisting and lowering weights, device for, J. 
SPAuUlding.....cce..cereeecceceececeees sens eceeeeeee 
Holder. See Egg holder. Hat holder. Necktie 
holder. Photograph camera plate holder. 
Testing machine holder. 
Honey extractor, centrifugal, O. P. Squier. 
Horseshoe, D. R. Porter.. 
Hose or tubing, BE. L. Perry. ‘ 
Hot air engine, A. BE. & I. Robinson... - 309,163 
Ice cream freezer, Weaver & Mayer + 809,177 
Ice making and refrigerating machine, C. C. 


309,002 


309,008 
- 308,926 
-- 809,087 


Indicator. See Station indicator. 
Insulating electrical conductors and compound 
for coating the same, W. D. Grimshaw. ........ 308,890 
Tron. See Sad iron. 
Iron and steel, converter for the manufacture of, 
G. Hatton 
Jack. See Lifting jack. 
Joint. See Railway rail joint. 
Key ring, button hook, and nail cleaner, com- 
bined. E>L. Frank. ....... seeseeeeesece 809,139 
Key seat cutter, C. A. Lanphere............0.. sso-+ 309,066 
Lacing hooks, machine for attaching, E. Maynz.. 308,914 
Lacing hooks or studs, machine for setting, S. N. 
Smith 
Lamp, electricare, 8S. F. Van Choate... 
Lamp reflector attachment, Hayes & Kimball. 
Lathe, R. L. Peabody 
Life-preserver, Z. N. De Ledochowski. 
Lifting jack, J. Stoody 
Lifting jack, B. P. Witt.... 
Light. See Headlight. 
Lighthouse illuminator, C. B. Boyle . 
Linting machine, G. E. Browne 
Lock. See Seat lock. 
T.ock, Eames & Ostrom 
Lock, Woodrich & Langbein.. 
Locomotive brake, ©. Beard. . 
Log loader, . F. Schofield.... 
Loom let-off mechanism, J. D. Cottrell... 
Looms, compound harness for jacquard, Rigby 
& WINASAY.... 2... cece eee ee cence eeeees we eee 308,991 
Low water detector for steam boilers, J. M. 
Falmatier ~ 308,979 
Low water indicator, L. F. Smith... 309,106 
Lubricating device, J. A. Horton - 309,055 
Lubricator. See Axle lubricator. 
Lumber and making the same, surface cut, F. 
Mankey 
Mail bag, C. W. Cornell. ....... ...... 
Mail pouch, J. H. Geary 
Measuring machine. cloth, L. Granger. 
Medicine for rheumatism, S. T. Wright.. 
Metal, anti-friction, W. M. Burnham... 


eee ‘309. 108 
eee 309,179 


+ 308,871 
eee 809,128 


308,885 
« 809,181 
. 309,122 


808,958 


Metal cutting machine, E. Samuel... 309.101 
Metais, composition of, J. A. Tobin.. ~ 309,011 
Milk can, C. W. Pusheck.... .........cc000 wee eee 809,162 
Mill. See Grinding mill. Reduction mill. Roll- 

ing mill, Sawmill. Windmill. 
Mills, dust collector for, C. O. Mook................ 309,0%78 


Mineral veins, electrically locating, A. P. Light- 
++ 808,908 
Motor, R. Thayer..... . " . 309,009 
Movement cure apparatus, M. G. Farmer.. «. 309,036 
Naphtha and other vapors, apparatus for con- 
densing, C. A. pnicealay « 309,027 
Necktie holder, J. Scudder .. - 808,998 
Nut lock, E. J. Clark . «+++ 308,876 
Ores for amalgamation and desulphurizing the 


same, preparing, C. R. Squire.........-.......0.5 309,168 
Overshoes, machine for securing wearing plates 

to rubber, F. Richardson................006 seeee 308,988 
Padlock, permutation, I. WW. Moore.. 309,152 
Padlock, seal, D. B. Reeve ......... 


Pail, dinner, C. C. & 8S. H. Dudley 
Panel and wood trimming, F. Mankey 
Pannier, J. Schoenhof. Siaiems 
Pants protector, C. Wenzel. 
Paper box, A. G. Hohenstein.. 
Paper folding machine, J. H. Stonemetaz. 
Peanut roaster, L. Rosenkranz 
Photograph camera plate holder, 8. §. Benster.... 
Piano, W. Fischer ease 

Piano peda] guard, R. W. Tanner. 
Piston, H. He ROQG.......0sccseseresvnseenstensencseee «808,085 


| Planter check row attachment, corn, W. H. Stew- 


{ 


.| Thill coupling, J. S. Hendrickson... 


| 


Cy eae PARR ATE RCCOMCER ER P ERT ET CeCe mer EI 309,004 
Planter fertilizer distributer, corn, C. H.,Thomp- 
BOM, oe de: Pediveec sec eseccsnoeeteoce as viele, 225 + 309,110 


Plated ware, W. A. \Varner 
Plow, steam, W. & J. Paterson 
Plush or cloth, renovating, J. Besanson.....-...... 
Pottery ware, mould for the manufacture of, J. 
& J. F. Maddock .. 
Power machine, P. G. Olds 
Press. See Cotton press. 
Printing press delivery apparatus, L. J. Doetsch.. 309.034 
Printing press sheet delivery apparatus, C. B. 
Maxson.... .... ae 
Projectile, W. A. Bartlett . 
Protector. See Skirt protector. Tree proteetor. 
Pulley, wood rim, K. Hyde........ <seev 02 809,148 to 309,145 
Pulley, wood rim, A. M. Moore.. «++ 809,079 
Pulley, wood rim, Taylor & Hyde. 
Pump gearing, force, A. I. Nagle 
Quicksand and other water bearing strata, 
method of and apparatus for sinking shafts, 


3095305 
« 308,923 
309,124 


308,970 
309,159 


etc., through, F. H. Poetsch (r).. 10,541 
Quilting frame, F. M. German... 809.042 
Railway rail joint, J. Bender.... 809,123 
Reduction mill, gradua!}, J. T. Obenchain.......... 808,978 
Reel. See Bolting reel. 

Reflector and refracting lens, combined, C. B. 

BOle 25 ooccdeecsawisce este edsbeg eo osesetss jeden - 308,870 
Refrigerator, S. Gallais...... 

Refrigerator, D. Lupton..... 


Register. See Time check register. 


Regulator. See Gas regulator. 

Rein clip, check, F. J. Smith.......... co.cc eee eee 309,165 
Roaster. See Coffee roaster. Peanut roaster. 

Rock drill snpport, D. Wood...............6. - 309,180 


Rock drilling machine, B. F. Bergh 
Rock drilling machine. Parsons & Bergh. 
Rolling machine, tire. J. Munton 


308,947 
309,160 
+ 309.032 


Rolling mill, E. Samuel éhudesiegetest es 399,100 
Roofing, metal, J. Walter...... 309,175 
Roofing plate, metal. C. B. Cooper. .. 309,134 


-- 809,118 
F. 
. 808,912 


Roofing plate, sheet metal, J. Walter. 
Rosaniline derivatives, manufacture of, 
Machenhauer.. 


Rotary cutter, A. E. Stirckler.. 809,005 
Sad iron, C. J. Haas............ 308,892 
Saddle, harness, H. C. McConnell .. 308,919 
Saddle, harness, J. Straus......... 00.0.2... 309,170 


Salts, method of and apparatus for concentrating 
metallic or other, J. Il. Kolb «+ 808.903 
Sash fastener, M. Joubert 308,967 
Sash fastener, J. D. Price 809,094 
Sash fastening. H. L. Heaton.. 308.964 
Sawmill, portable, A. J. Huber «» 309,056 
Saw swage, D. B. Hanson.... -» 308,898 
Scaffold clamp, A. B. Flach.. «+ 309,038 
Scoop shovel, wooden, J. L. Locke - 808,910 
Screen. See Window screen. 
Screw cutting machine, E. H. Freter... 
Seat lock, G. Maibach.... + 808,971 
Seesaw, J. M. Harr. « 808,962 
Sewing machine tucking attachment, E. Bouillon 309,028 
Sewing or quilting fabrics, machine for, F. L. 
Palmer........... 
Sewing or quilting ~ fabrics, machine for, W. H. 
Palmer, Jr 
Shaftirgs, deviee-for. securing collars and hubs 
to, K. Hyde... seeeee 809,142 
Shears. See Animal shears. 
Shovel. See Scoop shovel. 
Shutter fastener, B. Jacob ....... 
Sifter, flour, W. F. Kistler.. 
Skate, roller, E. C. Phillips... 
Skate, roller, L. M. Richardson... 
Skirt protector, M. L. Cummings 
Sleigh, A. Schoeninger.... 
Soap, manufacturing, O. Liebreich ... 
Sorghum finisher, P. D. & J. H. Coryell.. 
Spark arrester, J. R. Werth.... 
Spinning frames, etc., device for removing pres- 
sure from roils of, W. Kelley . 
Spring bolt, P. Forg.. 
Squib, miner’s, G. 8. Reese... 
Staple setting instrument, H. Rose.. 
Staples, machine for inserting, S. E. Mower. 
Station indicator, H. E. Bisseil. 
Steam boiler, W. Malam.... . 
Steam boiler, S. McClain... 
Steam boiler, 8. T. Porter...... 
Steam pipe and boiler covering, L. Aldrich...... 
Stereotypes, machine for grooving, H. E. Pratt 


aeons 209,140 


++ 309,059 
++ 309,065 
++ 309,089 
308,990 
308,879 


sees 


etal. eceeeeeeee 309,093 
Stove, railway, T. J. Lambert... i660 eee cee 308.904 
Stoves, feed regulator for oil, W. E. Eastman..... 808,955 


909,103+-Stoves, ranges, etc., water heater for, J. A. Price 808,927 


++ 808,875 
- 809,085 


Strap couplug, R. K. Burt.... ...........+- 
Tapping mains. device for, W. S. Payne . 
Tea and coffee pots, wooden handle for, 


A. 


Jahont.... -» 309,060 
Telegraph call box, C. Herrmann...... - 308,897 
Telegraph, printing, Pope & Edison (r).... -. 10,542 
Telegraph signal box, district, W. B. Palmer...... 308,922 
Telegraphy,R. K. Boyle....... octets vidlaie A-Sise, « 309,126 


- 308,956 
. 808,957 
.- 309,050 
«+ 308,896 
Thimble, H. M. Guild.. . 308,891 
Thrashing machine band cutter and feeder, J. A 

& F. H. Marshall «+ 809,074 
Timber, machine for framing, W. J. Bley. - 309,021 
Time check legister, C. D. Rogers .... 308,993 
Tin from tin scraps, apparatus for the separation 

of, J. H. Kolb eeeceeee 308,902 
Tire tightener, R. Ruffin.. 
Tobacco curing apparatus, Horowitz & Ragen- 


Telephone transmitter, W. H. Eckert... 
‘lesting machine holder, A. U. Emery .......... 
Thermometer, clinical, J. J. Hicks 


308.934 
308,905 


Tool handle, H. H. ‘Prenor.. 
Traction wheel, 8. Lanceskes.. 
Tree protector, A. H. Iiatmaker. 309,046 
Truck, stove, J. G. Arnold .- 809,121 
Tug and trace fastening, hame, Schwaner & Bol- 


linger ae iatebarenSadiecica’e OOBVOL 
Tug, shaft, Smith & Diehl . aeartes ++ 808,999 
Turning wrist pins, machine ‘tor, D. W. Pedrick... 308,925 
Underground conduit, accessible, Platt & 

Aldrich...........00006 - 309,091 
Valve gear, reversing, M. R. Moore........ + 308.917 
Valve, steam-actuated, W. Royce...........e.ceseee 309,099 
Vault, grave, M. F. Brown 309,025 
Vehicle brake, T. J. SCOtt.......cc0s0 ereeeee eo veees 308,997 
Vehicle running gear, H. Mankel. Jr...........20-- 308.972 


- 809,040 
+ 309,109 
oe 809,125 
«- 309,048 
- 808,959 


Vehicle, two-wheeled, Frazier & Stolp. 
Velocipede, S. W. Taylor.......0....- 
Wagon brake. C. F. Best..... 
Wagon, buckboard, C. B. Hayues... 
Wallet, portemonnaie, etc., T. J. Ford. 
Watch bow fastening, B. A. Barnes... - 309,018 
Watch case, D. O’Hara «+ 809,158 
Water closet and similar structures, H. C. 

A(-1): (CT: WYER YYESEERETETERTEREEOTT CPT T TEL TY PEL TE COR a cao 


seeeeee eee evecee 


309,164 | 


. 309.054 | 
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Water cooler, J. O. Brookbank.......+..+.0+++ 
Wax extractor, J. D. Enas 
Wheel. See Traction wheel. 
Windmill, J. K. Millard 
Window screen, H. E. Willer. 
Wrench, J. Lussier. . Party 
Wrench, F. G. Osborn... 


DESIGNS. 


Carpet. D. McNair. . 
Carpet, D. G. Melville.. - 
Coftin ornament, S C. Lewis a 
Dinner, tea, and table ware, J. Bawards 
Dish. T. Haviland .... 
Earring, T. W Foster. 
| Link lifter, R. Smith... 3 
Mohair, plush, G Botticher.. 

Skirt, lady’s walking, C. O'Hara 
; Statuary, group of,J. Kogers . 
Type, font of, J, West... .... 
Type, printing, A. Little 


steeseeee coves 15,602 


TRADE MARKS. 


Bleaching compounds and soap, A. H. Hall 
Buttons and studs, sleeve and collar, Howard & 
Son 
Buttons, moulded, cast, and turned, Ostheimer 
Brothers 
Cachous, B. H. Douglass et al........ 
Coffee, roasted, Austin, Nichols &Co.. * 
Disinfectants, deodorants, and antiseptics, Sanitas 
Company. 
Flour, wheat and rye, Gilbert, Jr., & Jones 
Glass, decorative, C. T. De Forest. . 
Glass, plate, Société Anonyme des Manufactures 
des Glaces et Produits Chemiques de St. 
Gobain, Chauny et Cirey....... +» 11,760 | 
Gloves, F, A. Graichen ..... a 
Lard, N. K. Fairbank & Co 
Organs or combined reed and pipe organs: reed, 
Estey Organ Company a 
Paper, albumenized, E. & Il. T. Anthony & Co. 
Pianos, Estey Organ Company.... 
Reaping, mowing, and grain binding machines, D. 
8. Morgan & Company 
Shelling and grinding mill, combined, Wilcox & 
Hopkins.. eves s 11,762 
Shingles, Whittier & Co... 11,761 
Soap and saponaceous compounds for cleansing 
and polishing, M. Strong 
Tobacco, plug and twist, T. J. Talvbott.. 
Tobacco, smoking and chewing, C. W. Allen 
A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date | 
of the patent desired, and remit to Munn & Co., 361. 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not belug printed, must be > copied by 
hand. 


Canadian Patents may now be obtained h7 tie 
inventors for any of the inventions named in the fore- 


11,757 
+11,769to 11,772 
11,768 


7S 


@incinnaty, Ohio, U.S-4 
Wooo Workite /NACHINE 


——ambracing-nedrly 300 different 
foots for arsenufs, Navy Yarts,Car Shops, 
Bridge Worr’s, Saw anya Pruning pitts, 
Door, Sash, Furniture, Piano & Organ, 
fuctories es_Inefuding Sawing, < 
‘Motding, Mortising, Benoning, Semper . 
JePetiehing: eres of fhex 
ie Stange ou 


eect fator Saving: 
-of any in. use.—- 
D.t.tyon, Secy. 


GEO. W- FIFIELD, 


MANUFACTURER 


FROM [G48 "SWING 


GUTS, PHOTOGRAPHS] 
AND PRICES 
FURNISHED ON 
APPLICATION, 


» LOWELL - 
MASS..US, 


FRICTION CLUTCH 
Pulleys and Cut-off Couplings. 


JAS. HUNTER & SON, North Adams, Mass. 
APPARATUS FOR ELECTRICAL MEAS- 


urements.—Illustrations and description of the various 
interesting apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann’s bifilar galvanometer; Wiedemann’s galyuno- 
meter for strong currents; Zenger’s differential photo- 
meter; Von Beetz’s solenoid; apparatus for demon- 
strating the principle of the Gramme machine; Van 
Rysselberghe’s thermometrograph ; Von Beetz’s chro- 
nograph; and Harlacher’s apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained in SCIiNTIFIC AMNRICAN SUPPLEMENT, No. 4°21. 
Pricel)cents. Tobe had at this office and from all news- 


dealers. 
WATCHMAN’S IMPROVED 


TIME DETECTOR, 


WITH SAFETY LOCK ATTACHMENT. 


Patented 1875, 1876, 
1877, 1850, 1881, 1882 
This Instrument 
is supplied with 13 
keys.. Invaluable 
for all concerns 
employing watch- 
men. It contains 
all modern im- 
provements, and 
is far superior at 
the old style. 1882 
ee the National 
osition for 
eae way Applian- 
| ces at Chicago. The only Medal for the most complete 
‘and Perfect Instrument. P.O. Box 2875. 
Send for circulars to 
E. IMHAUSER, 212 Broadway, New York. 


ICE-BOATS — THEIR CONSTRUCTION 


going list, at a costof $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 


Advertisements, 


Inside Page, each insertion - 75 cents a line. 
Back Page, exch insertion - - - $1.00 a line. 


(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement. as the letter press. Adver- 
tisements must be received at publication office as early 


ad management. With working drawings, details .and 
directions in full. Four engrav ngs. showing mo de of 
construction. Views of the two fastest ice-sailing toats 
used on the Hudson river in winter. By H. A. Horsfall, 

. Contained in SCIENTIFIC ‘AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 


g\ Woodworking Machinery. 


For Planing. Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, ard General 
Wood Workers. Manufact d by 
The Egan Company, 
Cincinnati, 0., U.S. 
Full assortment of Perin Saw Blades, 


as Thursday morning to apvear in next issue. 
BEST AND 


PRINTERS’ ROLLERS. i%4 pest! 


Used in printing the SCIENTIFIC_AMERICAN, 
D.J. Reilly & Co., 326 Pear] St., New Y ork City. 


VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the SCIENTIFIO 
AMERICAN on the question of the speed of ice boats, de~ 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
Ajagrams. Contained in SCIENTIFIC 


ith 10 lanato 
Wr oucan St" oe yEnT, No. 214. Price 10 cents. To 
be uad at thi ‘tnd fromall Peer a 


OPTICAL GOODS 


Microscopes, ‘Telescopes, Field and Opera Glasses, Magic 
Lant: erne, ° ete. ; also. Barometers, Thermometers, Com- 
Passes, tteries, Drawing, Drainage, baits. and other 
Scientific Instruments. 192-p: Logue y ree. 
PRENTICE & SON,M {gO pees: Catale vay:NYe 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. 
MUNN: & CO., 361 Broadway, N. Y. 


WATCHMAKERS. 


Before buying, see the Whitcomb Lathe and_ the Web- 


ster Foot Wheel, made by the AMERICAN WATCH 
CATALOGUES FREE. 


TOOL CO., Waltham, Mass. 


WITIHIERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 


by R. Bail & Co., Worcester, Mass. Send for Catalogue. 


PERFECT 


N WSPAPER FILE 


The Koch Patent File, for preserving newspapers, 
azines, and pamphlets. has been recently improved 
price reduced. Subscribers to the SCIENTIFIC AM- 

ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for for ane low price of $1.50 by mail, or $1.25 at the 

ce of 8 paper. Heavy board sides; inscription 
. SCIENTINIC AMERICAN ” in gilt. Necessary for 


ELECTROLYTIC FIGURES. — A DE- 


scription. with nine illustrations, of the various curious 
crystalline ramifications obtained by (ardani through 
the electrolysis of asolution of nitrate of silver. Con- 
tained in SCIENTIFIC AMERICAN SUPPIIMENT, No. 
426. Price 10 cents. To be had at this office and from 
all newsdealers. 


wm yc CATALOGUE 


GOODNOW _-& WAGATMAR 
ICE-HOUSE AND COLD ROOM.—BY R. 


G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC_AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 


PATENTS NEGOTIATED ABROAD. 


THE AMERICAN AND FOREIGN INDUSTRIAL 
; ASSOCIATION of New York undertakes the sale of 
| Patents in urope. Is connected with the ‘Joint Stock 
Association’? of London,and has Agents in Paris Brussels 
and Berlin. For further particulars, address HENRY A. 
HERBERT1, President, 155 Temple Court, New York. 


PATENTS. 


MESSRS. MUNN & CO.. in connection with the pub. 
lication of the SCIENTIFIC AMMRICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eeght 
years experience, and now have wnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 


tents, etc. 

We also send. free af charge. a Synopsis of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principal countries of the world. 


every, one who wishes to preserve the paper. 


“8 MUNN & CO, 
Publishers Scauntizic AMERICAN: 
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MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICE.—Corner of F and ‘th Streets, 
Washington, D.C, 


ILLUSTRATIONS. 


A 


Aerial navigation 
Aeroplane, Tatin’: 
Alarm. O’Connell’ 
Ant lion......... 
Atmosphere, orga: 
Atomizer, steam.. 
Auger bit, Dimitt’ 
Axle, Gregy’s .... 
Axle lubricator, Keller’ 
Axolotl, Mexican 


Bacteria, atmospheric. . 


Bag holder, Giltiland’ Fire extinguisher, Harden.. 

Baking pan, Laube's.. Fish eating plant.......... - 105 
Bulancing device... Fiesh brush, electric........ - 806 
Baling press, new..... Flower basket, Russian - 106 
Balloon, electric, new Footboard, row boat...... - 211 
Barn, portable. .......... Fountain, Colladon’s.. - 359 
Basket, flower, Russian Furnace, hot air, Travis’ ..... - 9 
Bearings. alarm for Furnace, metailurgic, Wilson’s... 51 


Bench stop, Adams’ ..... 
Bending machine, Stokes’ 
Bit, auger, Dimitt’s . ... 
Blast, carbon, Foster's. ...... 
Boiler explosion experiment: 
Boi er explosion, France. 
Boiler gor heating buildings 
Boiler, R»billiard’s..... 
Boiler, steam, Hedge’s 
Bookstand, Bowman’ 

Botanizing on a coin... 
Boftles. packing box for. 
Box cover securer, new 
Brace, leg. Cote’s .. 
Bridge, Dom Pedro. 

Bridge, lift, hydraulic.. 
Brontosauyas, skeleton o 
Brush exhibit, Philadel phi: 
Brush, paraffine, Thomas’ 
Bucket, well, Foot’s . 
Buckle, Pender’s... 
Buoy, life, Howell’s 


Cc 


Helena: 
Camel c: 
Canal, Corinth.... 


Cane planting mach 307 
Canister, measuring. . 306 
Cannon, huge, casting.. 47 
Capsule machine, Strickler’ 324 
Car coupling, Hoover’s.... 134 
Car coupling, McPheeter’ + 208 
Car, dumping, Sherrod’s -. 210 
Car gate, Hughes’....... «= 226 


Carstock, watering device 
Carbon blast, Foster’s.. 
Card cutter, Pylee’s 

Carpenters, tool for... 


- 
Bt 


Coupling, thill, Struck’s.. 


Engine house, fire, N. Y 
Engine, pumping, Gaski 
Engine, steam, Shipman 
Engine, 50 H. P ,and boil 
Envelope moistener. 
Excavator, Couvreux' 
Excavator, steum, Fre 
Exposition, Cotton, N. Orl 


Faucet, Allwood’s. 
Feed mechanism for rolle: 
Feeder for milis. new . 

Fender, fireplace, new ... 
Fire engine house, 
Fire escape, Collings’... 
Fire escape, Jensen’s... 
Fire escape, 
Fire extinguisher, Grinnell’ 


Game counter : 
Games and puzzles, Norris’. 
Gas engine, n-w 

Gas engine, Otto... 
Gas from petro'eum... 
Gas lamp, Siemens’. 
Gas pressure moderator 
Gases, liquefaction of 
Gate and door latch 
Gate, car, Hughes’.... ... 


Gate, wagon-end, Keagy’s 
Generator, € Ter es 


Giass rolling table ... 
Grain crusher, Jones’. 
Grate, cellar, Byar’s. 
Greely expedition 


Gun, machine, Maxim. 
Gun sight, Lymar’s... 


Hammer, steam. doubl 
Hand grenade, Harden. 
Handle, tool, -.ermann’s 
Hay carrier, Woodward’s 
Heater, steam, Beyer’s... 
Helicopteron, toy.... 
Hoisting machine 


F 


NVY 


Windmayer's.... 


Grenade, hand, Harden “19, 
Grip for electric railways. ....... 
Grooving and tonguing machine 


Gun bots, stern-wheel.. . 
Gun boats, Victorian.. 


new 
Cely........005 


un, 


H 
Hair brush, electric ... 


Horse power, Rasmussen’s 


brace, Cote’s 


Pro 
Pump, 


Ree: 


Re 


Saddle men 


Parafiine brush, 'I‘homas’ 
Pasteur, Louis .... 
Pene:] sharpener. 
Pens, Hewitt’s. 
Petroleum, gas 
Phantom curve .... 

Photography, Sun Ja 
Pianos, upright, improved 
Pipe cutter, wel, Benson’: 
Pipes, casing for.... : 
Pipes, stove, Hirschman 
Pipes, water, obstructions in 
Planet Neith, 
Plant, fish-eating.... 
Plow, Rapp’s 
Plow, Stevenson’s... 
Pneumatic lock, Fuller 
Pneumatic telegraph.... 
Post mortem attitudes .... é 
Power for sewing machines...... 338 
Power, transmiss., Boone meth.. 
Press, baling, cotton. 
Press, conical. 
Press, De Nobili’s. 
Press, screw, new.. 
Press, silo, new. . 
Propeller, aerial, Depue’s... 

ler wheel, Pearson’s 
Pulley, leose, Eureka. . 
Greindel.. 
Pump, McGwin’s. 
Pump, mercurial, Cailletet 
Pump, vacuam, new..... 

P .and games, Norris’ 


Rn 


Radiator, Bundy’s.... 
Raft, life, Adams’ 
Rail mill engine. .. 
Railway cradle 

Rai'way, electri 
Railway, elevated, Pari- 


Raljiway, sbip. “a 
allways, eles 


tg rip for....... 326 
end eT’s...... 
y ois'oiam ee ::.°) 


ie, Gercty 


Ref igerating car 
Reguliutor for elevators 

Rein support, Hoyt’s... 
Retenoning machine... 
Reversing gear, Shanks 
Road vebicle, Oxford's. 


k cotter. 
Olier, tinsmith’s, Beal’ 
Roller mi'ls, feed mech 
Raliivg table, glass... 
; RoPe serving machine 
Row boats, foot board f 


Sail clamp, Idner’s 
, Saw, buck, Case’s. 
Saw, Crawford’s. . 
Saw mill for logs. 
Saw tooth. Brown’s.... 

Seat for wagons. Hodgess’ 


T 


Water tower, fire, 


182 
1 


A 


Acid, sulp! 


Acorn bread......... 
Adder, blowing... 
Aerial navigativn. 
Aerolite secured.. 
Aeroplane, Tatin’s.. 
Air, liquefaction of. 
Air, sea, artificial. 
Air, vitiation of,.... 
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he 


Anesthetic. new 
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Aluminun, preparation. 
Aluminum. solder for.. 
Aluminum, soldering 
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34 | Wheel, steam. Lalibertys:-: . 841 
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Casing for pipes . - 417 | Hydrator, lime......... screw press, ea Arclighting, economy 0: 
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Cholera mor.us -- 3-7 | Jupiter and Venus, views of...... $8} Sled, (arrara’s.._. ....... 118 | Atmosphere, organisms in.. 
Churn, Clark's... .. 306 : peed indicator, Fowler’s.... ALT ‘Atmospheric changes at Nice 
Clamp, sail, [dner’s.. -. 34 K Beaumont’s... 131 ‘A tomizers, steam as 
Glick best ees 0 ar Lx life. ph Steam boiler, ste: Tro | Aepos (insect) 
wisesnee : angaroo life. e167 am boiler, steam ti : 

Cioek framo, We kpeys r 105 reek moter «4 A spore 18T Steam carriage, uexw,. 198 Atm ees eee oe 1 
Clocks, hydraulic, antiont 263 | Knob, door, Je PS Dua Ete Y a bit, Dimitt’s #304 
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Compartments for shi 8 ._| Steam hammer, doubs 411 | ‘Axle, lubricator, Keller’s +322 
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Corn planter, Barrett’s 82 | Lamp, gas, Siemens’... 191 | Steamships. compartu 8 
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Coupling, thill, Wheeler’s. 
Crab, edible..:.... 

Crane, coal, new . 
Crane, locomotive, 14 ton. 
Crib, Aliender's. . 


Crow but........ «+ 426 | Locomotive, Fretel’s..... 
Cry’ otugams. spores of. - 279 | Locomotive crane, 14-ton. : 
Cultivator, Ham’s oa -» 210 | Locomotive, freight ....... , 
Cupola, Gmelin’s . . 360; Loop for hanging garments. - 290 
Cupola, improved.... - 211 | Lubricator, axle, Keller's. . « 822 

urrent wheel, Coffman’s. 178 | Lumber grader’s tool..... ee 8 
Curtain fixture, Ingall.’..... - 67 | Lunar chart, Coleman’s.......... 264 
Cuspidor stand, Scnindler’s ..... 106 
Cutter, well-pipe ...............6+ 34 M 
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Death by lightning................ 
Delta metal steam launch.. eo 
Diamonds in tools, setting. 
Dinosaurs 
Disintegrator, Jones’. 

Distances, estimation 0 
Door and gate latch..... 
Door knob, Jobnson’s 
Drain. cellar, Posz’s 
Drawers, Towles’... 
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Edison exhibit, Philadelphia . 239 
Electric balloon, new ... 199 
Electric conductors, joint 258 
Electric hair brush.. 306 
Electric Light Co., U.S. 246 
Electric light in photog ‘a 
Electric mouth lamp a 259 
Electric railway, Germany 227 
Electric railways, grip for. 826 
Electrical darky. e - 239 
Electrical exhib: ‘ 
239, 

Electricity without app. 39 
Electro-pneumatic vel 


Elevator, Mason’s..... 
Elevator catch, Giles’. 


Elevator catch, Weeks’ 36 
Elevator regulator. ....... - 426 
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Engine, compound, Shanks’ - Be | 


Engine, gas, Otto.... 
( 


Lock, pneumatic, Fuller’ 
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Life buoy, Howell’s 
Lightning, death by 
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Mill. grinding. new.. 
M iter box, Cashin's 


Mouth lamp, electric aa 
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Navigation, aerial... 
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Ni got latch, Champion. . 340 
Nitrogen, production..... « 248 
Nose deformities, treatment ... 260 
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Oxygen, production from 243 
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Packing box for bottles 
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Paper hox, Stock’s 
Paper cutter. Tylee 
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Paper weight, new... 
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Vacuum pan, large..... 
Valve, electro-pneuma: 
Valve, plug, Ford’s... 
Valve. slide, Smith’s.. 
Vehic'e, road, Oxford’s 
Vehicle top, McCurdy’s... 
; Velocipede, mechanism fo: 
Ventilator, Posz’s.. 
vessels. 
Jupiter, views of. 
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Vessels propelling 

Vise, Whiting’s...... 


Ww! 


Wagon and gate, Keagy’s 
Wagon seat, Miller’s.... 
Wail scraper. Coleman’s 
smeralda 
Watch regulator.... 
Watch works, Amer: 
Water-pipes, obstructio: 


Balloon ascension, n 
Balloon, electric, ne 
Bavana peel as lubri: 
Banknote paper... .. 


Banyan tree, the. 
Barff process, the. 
Barn, Portable ... 
Barns, burning of. 
Barometer liquid... 


Basket, flower, Russ! 
Battery carbon, new 


Battery, Lalande 


Batteries, dry........ 
Bearings, ‘alarm for. 
Beer, “i 
Beer, keeping with o 


Belt material.... ... 
Belting, fires from. 
Belts and shafts 
Belts, electricit; 


Bird-catching 
Bit, auger, Dimitt’s 
Blacking, shoe....... 
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Bleaching sponges. . 
Blood 
Bloodworm, 


Boiler efficiency .. . 
Boiler, efficiency of 
Boilerfor heating 


Boilers, incrustation 
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Baldness, prevention.... 
Ballast, scientific.... 


Barometers, animals 


Beads, glass, manufacture 
avarian....... 


Beer, salicylic acid in. 
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Bench strap, Adains’..... 
Bending machine, stokes’.. 
Benzine a product of 
Beverages, carbonate 
Bicycle riding, doctors on 
Bile acids, ely of... 
Tee... .. 


Blacking, waterproof. 
Blacksmith, ingenious .. 
Blast, carbon, Foster's. 


circulation, history 
human. 
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Boiler, exploded, flight of.. 
Boiler explosion experiment 
Boiler explosion, France.. 
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Boiler, Robilliard’s.. 
Boiler, steam, Hedge’s. 
Boilers, covered and w 


Bookstand, Bowman’s 
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Battery carbons, how to make... ay 


Batteries, electric lighting by 
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Botanizing on a coin 
Bottles, packing box for 
Box cover securer, new. 
Brace, leg. Cote’s .... 

Brain celis, renewal of 
Brakes, need of 
Branny foods, value of. 
Brass, coloring of... . 
Bread, acorn.. 

Bread, cost of.. 
Bricks, concerning. 


Brier root pipes 
British Assoc., meetin 
British Assoc., work of... 
Brontosaurus, skeleton of 
Bronze, cobalt......... - 
Bronze for medals. 
Bronze, Tucker...... 

Brush exhibit, Philadelphia 
Brush, paraffine, Thomas’.... 
Buckle, Pender’s.... ... 
Bucket, well, Foot’s. pce! 
Bucket, wind ass, Palmer's. 
Buildings, preservation of. 
Bui dings, whimsin .. ..... 
Bulets. vertical, flight of. 
Buoy, life, Howell’s P 
Burns, ice for. 
Business. how isit .... 
Business men, failure o: 


Calendar, Haywood’s.. 
Camel corps, British. 
Camera lucida, new. 
Canal. Corinth... 
Cana], Panama... 
| Canal, St. Petersburg . 
Cancer... . «2 we. sees 

Cane planter, Coleman 
Canister. measuring... 
Cann d goods, poison, 
Capn n,huge, casting. 
Cannon mould, explo: 


Cannon shot, wild cat... 
tGanvon, erand, ( olorad 
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Canals. Sid ceise's 
Capsule ni: Seri 
Car coupler. trial of. . 
Car COuplers..........+-eeesee+ 


Car couplers, Spencer’s....... 
Car coupling, Hoover's... 
Car coupling, McPheeter’s.. 


Car, dumping, Sherrod’s.. 
Car gate, Hughes’. ....... 
Car, stock, watering device. 
Cars, freight.......... ...- 
Cars, retrigerating... 
Carbon blast, Foster’s... 


Carnations, border... 
(arp, how destroyed 
Carpenters, tool for... 
Carriage, 8team. new.. 
Carving, wood, Swiss. . 
Casing for pipes .... 
Casting, roll, chilled... 
Castings, hard into soft. 
Castor Oil. to give........ 
Catamaran, steam.....-- 
Catamaran, steam, new 
Catch, curious........... 
Catch, elevator........ 
Catch, safety, Weeks’ 
Cats:n Leadville.... .... 
Cats, none in Leadville . 
Cattle, fine............... 
Catile, s'aughter of. 
Caves, Fish River.. 
Cedar chingies. 

Conar drain. Pa 
Cellar grate, Byars. 

ment for brass os, 14. - 

Cement for glassand bras 
Cement pipes for sewers. 
Channel tunnel 
Change-box, car driver’s. 
Charger to load revolvers 
Chartreuse ...........00000+ 
Cheese,Gerome.... 
Cheese. poisonous....... 
Chemists, suggestion to. 
Chimney. taking down .. 
Chimpaozees, young.. 
Chinese-American. a.. 
Chisels, cold, handle fo: 
Chisels, cold, foims of. 


Cholera 
Cholera, advice abou! 


; Cholera boxed up .... 

Cho'era, furrigation for 
Cholera in Europe... 
Cholera in 1884...... 
Cholera morbus ... 
G olera, sulphur for 
Cholera, Wells and 
Church from a single tree 
churn, Clark’s.... .... 
Cider, to keep sweet... 
City Hall, Philadelphia 


Cleveland, great fire in 
Clickbeetles. ..... .. 
Client, appreciative.. 
Clockframe, WyKhuysen’s 
Clocks, hydraulic. ancient... 
Clothes reel, Schwendler's.. 


Coal dust fuel in France .... 
Coal gas, curious properties. 
Coal, natural gas VS8.......... 
Coal, product ion for 1883. 
Cobalt bronze............. 
Cocaine hydrochlorate 
Cocoon of a spider.... . 
Coffee, poisonous .. 
Coins, vegetation on 
Cold, keep out the.... 
College, Girard, works 
Collodiograpbic process 
Collodion, blue added t 
Colored lights, productio: 
Color printing 
Color rays in photograp! 
Colors, photo-printing in 
Colter-hanger, Shaw’s.. 
Comet, new. : 
Comets in 1885. 
Compartment 
Concrete vs. brick flours 
Corgress and Patent Office., 


Boring with compressed water. . 


Cab, improved.............+66+ 


Car couplers on Mass. railways. “ 


Car coupling, Spencei’s..... . 


Carbon, sulph., disinfectant..... 312 
Carbons, battery, how to make... 
Card cutter, ‘Tyler’s srsessensen eo MHGQ 


Chloroform syncope, treatment. : 


Civil service reform in mines. 


Glock, Trinity Church. ..... 
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! Developer for gel: 


Constant-level apparatus. . 


Consumption............. 52 
Cooling by evaporation. . 113 
Copper for roofing... 198, 245 
Copyright of labels. . 80 
Copyi' g pads..... (1) 122 
Coral fishing ... -.116 
Corinth canal.... . 1 
Corn stalk cutter, Gillet’s .*162 


Corn pianter, Barrett’s 
Corn planter, Rickett’s. 
Cotton baling press Be 130 
Cotton Exposition. N. Orleans. ..*412 
Cotton, separation of wool from 34 


Cotton spinning, extension.. 25 
Coupling, shaft, Golden's.. . *20 
Coupling, thill, Struck’s. . *18 
Coupling. thill, Wheeler’s. *40 
Counter, game, Dayton’s. *410 
Crab, edible... ............ #215 
Crackie in glass. . 40 
Crane, coal, new... * 275 
Crane, locomotive, 14-ton 124 
Cranks, sermon on..... 69 
Cremation in Italy. -» 307 


Crib, Allender’s.... 
Criminal ignorance.. 
Crow hut 
Cruiser, Sfax, French 
Cryptogams, spores of. 


Cud, chewing of the.. - 21 
Cultivator, Ham’s.. .-*210 
Cupola, Gmelin’s -*360 
Cupola, improved . *211 
Currency, tale weight o: 50 
Current wheel, Coffman’ *178 
Currents, tidal... ...... 136 
Curtain fisture, Ingalls’ - *67 
Cuspidor stand, Scheidler’s. -*106 
Cut, great. in France... - 132 
Cutlery, cast iron.. a) 
Cylinder, gigantic.. - 295 
Cylinders, balancing... - 18 
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Deaf mutes, instruction of 
Deafness, apparatus for. 
Death, does it stin 
Delta metal.... .. 


Developer, potash,. 
Dias.) ea, kanonate 
Diamonds in tools, setting... .--. 
Diamond making. lightning for 133 
Diamond miner, Brazilian tt 
Diamond torning tools. 
Diamonds, prederiion o: 
Dickson. Thomas, death 


Dictionary, mechanical, need o: 2 
Diet, summer... . a 

Dinosaurs....... .... or #843 
Disease, hope a8 a remedy...... oo 4 
Disease, starvation remedy for... 293 
Disinfectant, carbon as ......... 312 


Disinfectants ............. 245 
Disinfectants, real... 130 
Disintegrator, Jones’... .. #146 
Distances at sea, determ.. ++» 184 
Distances, estimation of.......... *55 
Distances, estimating, methods.. 353 
Divining rod. Raymondon........ 264 


Dog, intelligencein a 
Dom Pedro bridge... 
Door and gate latch.. 
Door knob, Johnson’s 
Doorway of furnaces. 
Drain, cellar, Posz’s.... 


Draining. novel method. . 313 
Drawbridge, signal....... 00 
Drawers, Towles’.. . ..... + #896 
Orawings, reproduction of . 18 
Dredge makers, chance for 424 
Dredge, marine, 300 Li. P... *111 
Dredger, largest ... ........ 280 
Dredging at Oakland, Cal. *101 
Driving by friction.. ...... 48 
Drought. Australian.... 193 
Drying machine, new... *31 


Luck, change of plumage. 
Dye, yellow........ 
Dyeing of feathers.. .. 
Dyeing, progress in.. 


Dynamics, molecular. . 242 
Dynamite, gelatine 8 
Dynzmite sbells 265 
Dynamo, me oH 


Ear diseases... .......... 
Earth, magnetism of.... 
Earth plates, novel form. 
Earth worms - 
Earthenware, how made... .’ 
Earthquake in Ohio 
Earthquake of Aug. 10. J 
Eel, electric, six-foot............ z 
Edison exhibit, Philadelphia. 
Education, mechanics in fe 
Egg membrane in skin grafting... 
Egotism in the shop.... 
Electric balloon, new .. 
Electric conductors, Joint ~. 
Electric eel, six-foot...... 
Electric hair and flesh brush . 
Electric light at Hell Gate.. 
Electric dig bt Co., U.S.. 
Electric light for country. 
Electric light patents... 
Electric lighting, arc... 
Electric lighting by battery.. 
Electric light., natural forces in. 
Electric locomotion, hist. - 
Electric mouth lamp...... 
Electric properties of flames. 
Electric railway, Germany. 
Electric railway. new... . 
Electric railways, grip for. . 
Electric science, progress of. 
Electric torpedo boat..... 
Electric wires vs. lightnin, 
Electrical lantern.. 
Electricity from bel 
Electricity, pew source 
Electricity without app 
Electrical Exhib. in Bo 
Electrical Exhib., Internati 
Electrica] Exhib., Philada.. 
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Elephants, facts about.. 
Elevator catch, Giles’. 
Elevator catch, Week: 
Elevator. Mason’s .. 
Elevator regulator 
Emery wheels ‘ 
Employer and employed.... 
Hmployers. suggestions to. .. 
Emulsion, gelatino-chloride. 
Emulsion, photo., im proved.. 
aie for metals are 
ingine, agricult., Shapley's. 
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Engine. ga new....... : 
Engine, gas, Otto........ 
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Engine, pumping, Gaskill... 
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Engine, small, work. 133 | Hand grenade, Harde 19, *328 | Lunar chart, Coleman’s,........:. #264 | Pavement, wood, Kerr ......... 99 | Saw, buck, Case’s 
Engine, steam, Shipman, 169 | Handles Zor cola Chisels Pavement, wood, 10 year oid..... 228 | Saw’ Crawford's. 82 | Time. Salwar 
Bae ne vapor tle of Audi. ty | Happiest att BON” is Paventente, woodei, Bis. BB | Sew won ow of a | Angra es 
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E ineers, nationality... ... 322 | Harvesters, trial 0: 2uu : Toate Ea eee 
bapa ea cewes Ted, rec or. 
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‘rool, combination, Gab: 
Screens, focusing, for camera ‘ 3 


36 | Tool for carpenters, . 


Engineers, notes for......... | Haulage by rods. 
nginesri ng models, American . 9); Hay carrier, Woodwar 


Enyland a century ago. | Hay fever............ 152 Machine chop, dispatch i: 2 Petroleum, gas from. Screw : i 
Ericsson, Captein. Hey Sateen si Machine tocis, portable - “Gf | Petroleum fiduatry, oi. Screw, Sunstadter, trial of...".""".83 | Toolhowder Skies 

: 7 Mees , - 647 Petroleum industry, Russian Screw. boca sl eee ae : i 
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Heaters, Bootie of soda. a vis Magnesium, preparatio: 
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eat fay od 304 | Torchliy ht procession, elec 
412 | Toy, mischievous... 
fe Toy, Volke’s.,......... 


Exhibition, Louisvil 
Exhibition, metal...... 
Exhibition, New Orleans. 
Exhibition, N, Orleans, po 
Expansion, coefficient of 
Expedition, polar, Finland 
Experiment stations 
Experiments, curious, 
Exploration, arctic, a 
Explosives, combustion of. 
Export trade, value of... 
Exposition, Cotton, N. 
Extinguisher, pneumatic, etc 
Eye, removal of foreign bodi 
Byes, tired... . 


Hope as a remedy . . 4/ Man, old, smartest. 
Horses, best Kinds .. Man, proper weight 
Horse, forty thousand Manganese in @limal 
30g | Horse breeding in Russia, Manure loader, Davis’. 
Horse, funina .. Maps, reproduction of. 
*419 | Horse, how to bu: Maps, relievo, manufac 

31 | Horse, leg brace fo: Marbie, how to Clean. 
Horsemanship, mar Marine borers : 
Horsepower, smussen’s. Marine signals, need 


- Horseradish.............. Masonry, stone, artifici: 
Horseshoes, sheep’s horn Measuring canister... 
Horseshoes, various...... Meat preserving proces 


201 ; Mechanical movement, n 
Mechanics in education. . 
290 | Mechanics, young, princi 
7 | Men who are promoted. . 
*263 | Mercury, antiquity of.. 


179 | House, one, what constitute 
338 | Hudson’s Bay as grain route 
208 | Human body, motor power.. 

97 ; Hurst, Lulu, umbrelias of. 
387 | Hydraulic clocks, ancient. 


Fabrics, fire proofing. 
Face, human........, 

Fair, American Institut: 
Fair, N. England Institute 


Faucet, Allwood’s..... Hydraulic lift bridge... *15 | Mercury, properties...... 

Feathers, dyeing of........ .. .418 | Hydraulic pumping...... . 145 | Meridian, prime, conference Shingles, cedar.... 

Feed mechanism for roller milis.*354 | Hydrocarbon mineral, new. ..::. 349 | Mersey Tunnel, accident. . Ship, great, launch of... : 

Feeder for mills, new......... .... *5| Hydrogen gas, production.......: 194 | Metal, a basic. ............. hip of war, Esmeralda, a 

Fender, fireplace, Shoemaker’s.. #67 | Hydrophobia experiments. Metal, Delta.... eeticalets Ship railway,. i 

Fever, hay ........ ....... sssees,,+ 152 | Hydrophobia, prevention....... Metal Exhib., Nuremberg Ship railway, Fads’, oe 

Fever, yellow. vaccination in. .72, 313 Metal, new, iduntum... tallan a 

Fig culture in Sicily... icsteattad os 263 I Metals, conductivit fi tork, vibrations of, ‘ 
Metals, enamel for... Tunnel, Arlberg, opening, . "265 


Bter, oil,ample.... .... :. 245 | Ice water well, an... . 19| Metals, radiating power. 2Shop, machine, Tunnel, cha: 
F Itration at Orange, N.J. .. _ 9&%dea, an ingenious.. 195 | Metals, turning to pattern Shop management esta: » 336 Tunnel, Sid is 
Filtration of oil....... ‘181 / Idunium.............. 353 | Metalile objects, photos of. Shop practice, German $99 | Tunnel, Mersey, v4 
Finishing by pressure... +. 64} Iguanodon, skeleton of. 343 | Metallurgic furnace, Wilson. | Shop savings. ae 40 | ‘Turning tools, diamond a) 
Finland polar expedition... .. 186 | Inebreity, insurance risks in..... 282 | Metallurgic process, new. ; Shortsightedness, 974 | Turn table, home-mad ‘165 
Fire department, New York...... *85 Incrustation in boilers..,.... Meter, length of the...... Shots. firing, simu 3 | Twins, connected "86 
Firefly light.....0-.....c...000, :. _38| Index for journals, etc. Meters, wet, non-freezing. 20 Shrubs, hardy, ornament: "340 = . 
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Focusing screens for cam 36! Inventions Exhib., London, ..165' $25 | Mosquito’s bill,........... .- 98| Press, beet-pulp . . *54 | Solder for aluminum, .. .. 
Fog horn, foot. .... o : Inventions, mechanicai....20, 26, Motion transmitter, Laird’s - *18 | Press, De Nobili’s 


Press, screw, new. - | Ventilator, Posz’s 
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